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economy of your entire plant’s lubrication 


depend on 
the... 


STORAGE 


and 


LUBRICANT in use is nothing more 
than a flexible, constantly renew- 
ing, slippery film placed between mov- 
ing surfaces to keep them from grinding 
together with resultant wear, heat, and 
tremendously increased power consump- 
tion. One basic requirement naturally is 
that the lubricant must be clean. The 
presence of dirt or moisture in a lubri- 
cant has harmful effects which are not 
generally understood. Care in storage 
and handling is just as important as 
clean delivery to your plant. The follow- 
ing excerpts from a paper prepared by 
the Technical Staff of the Standard Oil 
Company (Indiana) are interesting: 


“‘The presence of dirt or moisture may 
considerably change the chemical nature 
of lubricants . . . dirt, especially has the 
effect of converting the lubricant into a 
grinding compound...” 


‘ 


‘ ... Lubricants may be stored in too hot 
or too cold a place where the temperatures 
may tend to break 
down any compound- 
ing in the lubricant.” 


(Both Tank Car Stor- 
age and Barrel Storage 
are treated in detail 
and practical sugges- 
tions given.) 


(Six precautions are 
listed which should be 
observed in unload- 
ing tank cars—with 
specific instructions for 


Please send a complete copy of the paper entitled ‘‘Storage and 
andling of Lubricants”’ to: 
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unloading tank cars in cold weather.) 


“In addition to foreign contaminants, the 
mixing of different grades of oil will often 
cause lubrication difficulties .. .” 


(Practical suggestions are given for the 

removal of contaminants, and the rules of 

safety which must be observed in clean- 
ing tanks.) 






“The location of oil 
rooms and dispensing 
equipment will usually 
affect the lubrication 
obtained, where in- 
dividual operators are 
responsible for lubrica- 
tion.” 





















(The dispensing and dis- 
tribution of lubricants 
is completely treated.) 








Lubrication “Monographs” —Practical papers have been 
prepared by the Standard Oil Technical Staff covering a 
wide range of specific lubrication problems. These are 
available upon request. Please state the particular prob- 
lems in which you are interested. The coupon at the left is 
for your convenience in requesting the paper quoted here. 









UCH of the “complication” which 

has entered the lubrication picture 
with the development of hundreds of 
kinds and grades of lubricants—each best 
adapted to its specifically intended use— 
can be simplified at the outset through 
more cleanly and orderly handling. 


The Function of the Lubrication Expert 


In his advisory capacity the modern lubri- 
cation expert brings you the key to more 
correct and economical lubrication on 
every piece of equipment. His duty is to 
assist you to get the best results in your 
own plant through personal “on-the- 
ground” analysis of your problems. In the 
matter of the storage and handling of 
lubricants he adjusts his recommenda- 
tions to the storage facilities available. He 
is frequently able to simplify your prob- 
lems—reduce the variety of lubricants 
being used—and.at the same time increase 
the efficiency of your lubrication. 
Standard Lubrication Engineers are 
ready at any time to advise you on specific 
problems or to conduct general lubrica- 
tion surveys of your plant. 
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LINK-BELT 


POSITIVE DRIVE 


NEWS 


Devoted to Solving Industry’s 
Power Transmission Problems 











Production Increased ! 


“This 150 H. P. Link-Belt silent 
chain tile machine drive solved 
a very difficult problem for us,” 
says Mr. A. U. Cote, Cooksville 
Co. Ltd. “Previously we had tried 
every form of flexible drive. 
Some had failed miserably—all 
were a constant source of trouble, 
resulting in loss of production 
and high maintenance costs. The 
Link-Belt drive has all the fiex- 
ible qualities of these other 
drives, yet it is positive, strong and durable. It reduced 
our maintenance costs and increased the production of the 
machine—in fact our superintendent reports that this ma- 
chine reached its rated capacity for the first time when this 
drive was installed.” 











Maintains Rated 
Capacity of Machine 


Notice how the teeth of the silent 
chain mesh with the teeth of the 
wheel. Each tooth is in perfect 
working contact with the chain. 
Both engagements and _ disen- 
gagements are made gently, with- 
out jar or shock. This accounts 
for the smooth running — the 
almost noiseless action — the pos- 
itive transmission, without slip. 





Superior to Gears 


The reason for the superiority of 
the flexible silent chain over the 
gear drive is apparent. Notice in 
the illustration how work is dis- 
tributed amongst all the silent 
chain teeth in play — covering 
about two-thirds of the wheel. 
Smooth operation and positive 
action are kind to the machine. 
Output is maintained. A better 
finished product should result. 














Long Life Assured 


See how the round pin works 
between two semi-circular, re- 
movable, case-hardened bushings. 
This joint construction, which 
allows a film of oil to follow the 
pin surface over the bearing area 
between the pins and the bush- 
ings, precludes rapid wear. Many 
Link-Belt drives installed 25 and 
30 years ago are still in active 
daily service. 
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aan Lives ina 
Suitable Home 
Once installed in the Link-Belt 
F casing, the smooth-running drive 
ad is automatically lubricated. 





3 Workers cannot come in contact 
og with any moving part. The only 
attention required is occasional 
replenishing of oil, just as does 
your automobile. The unit is 
simplicity itself. 


A Chain of 
Distinctive Appearance 


Silverstreak is the new name for 
this distinguished power trans- 
mitter. Its links are blued and 
the washers and guide links sil- 
ver colored. When in motion the 
chain presents a silvery streak. 
Look for this identification as 
well as for our name on the 
washers. 














Drives Carried in Stock 
By a Distributor Near You 


Link-Belt Silverstreak silent chain drives are made in sizes 
from ¥% to 1000 H. P., and over. Drives % to 60 H. P., in 
speed ratios of 1 to 1 up to 7 to 1, are carried in stock by 
distributors nationally. Send for stock drive list No. 725. 


lt Pays to be Positive 
in Power Transmission 


The positive Link-Belt Silverstreak silent chain drive is the 
drive of today and tomorrow. There is no substitute for its 
dependable performance, high maintained efficiency. long 
life, and low maintenance costs. Throughout American 
industry, where full efficiency and maximum output from 
equipment must be attained, the Link-Belt silent chain drive 
is first choice. 

As Mr. W. W. Cassidy of the Sweet Candy Company, Salt 
Lake City, Utah, stated: “We have 40 of them, transmitting 
from 1 to 40 H.P. and all are giving wonderful satisfaction. 
The first drive was put in service in 1919. All have been in 
continuous service without a repair expense of any kind. 
They have been a very profitable investment.” 


Built and Backed by Link-Belt 


Link-Belt has been building positive drives, including silent 
and roller chain drives, speed reducers, and variable speed 
transmissions, for many years. Profit by our broad expe- 
rience. Submit your problems to our experienced positive 
drive specialists. They are free to select the positive drive 
that solves the problem best. 

Catalogs on any or all Link-Belt positive drives, on request. 


Return the Coupon! 








LINK-BELT COMPANY 

519 N. Holmes Ave., Indianapolis 
Please send a copy of: 

(1) Silent Chain Data Book No. 125. 

() Stock Drive List No. 725. 
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Unemployment Insurance 


Industry must help 
plan it, or else— 


DUSTRY must make up its mind about 

unemployment insurance. By “industry” 
we mean employers, executives, and workers, 
because every one of them will be affected. 

What should be industry’s attitude toward 
the legislation for unemployment insurance 
that will be presented at the next session of 
Congress? 

It should be an attitude of constructive co- 
operation, based on a knowledge of the sub- 
ject, coupled with a willingness to fight against 
the imposition of unfair financial burden. 


Y CALLING for an attitude of constructive 

cooperation we mean simply that industry 
must know what it wants and must make spe- 
cific recommendations to lawmakers and their 
advisers, or run the risk of taking what is 
handed out by that group. 

In saying that industry’s constructive co- 
operation must be based on a knowledge of the 
subject we are recommending serious study of 
what has been done, and what has been and 
will be proposed. The bibliography of litera- 
ture on the subject is extensive and imposing. 
There is, however, a short cut, if the student 
will accept the findings of other students who 
have written relatively brief analyses. (See 
page 550, this issue.) 

The meaning of “take what is handed out” 
is obvious. There is, for example, the Wagner- 
Lewis bill of recent date, which proposed an ex- 
cise tax of 5 per cent of wages. This rate is 
high to begin with, obviously could be ad- 
justed upward. There is, also, the Townsend 
proposal of $200 per month old age pension— 
ridiculous, of course, but very appealing and 
receiving much acclaim in certain quarters. 





In reaching conclusions as to what terms of 
unemployment insurance are feasible and justi- 
fiable, it must be kept in mind that industry as 
such was not responsible for the depression. 
Individuals in industry, by exercising their 
speculative proclivities, had something to do 
with it, to be sure, but their errors in judgment 
in that respect cannot be charged against our 
fundamental industrial set-up. It would be un- 
fair for industry to be forced to pay for more 
than its share of the responsibility, to be 
saddled with the burden of relief as well as the 
burden of a transition or dismissal wage. 

It must be remembered, also, that the addi- 
tion upon industry’s costs of too heavy a bur- 
den, in the form of levies for unemployment in- 
surance, would result in higher prices that 
would reduce distribution, and so add to unem- 
ployment. 

On the other hand, if the burden is not too 
great, it probably can be absorbed without 
shock, as was the burden of workman’s compen- 
sation insurance. Obviously employers would 
have an incentive to reduce turnover, with con- 
sequent stabilization of employment. A nega- 
tive corollary would be a strong tendency to 
make use of all available methods and equip- 
ment to prevent increases in the number of 
employees. Increased technological unemploy- 
ment would result, as it did with the adoption 
of arbitrary wages. 


E CONCLUDE that the problem must be 
faced, and that probably now is the time 
to do it. Manufacturers won’t, if left to them- 
selves, as was proved in Wisconsin, whose 
manufacturers during 18 months did not do 
enough to avert the law that is now in effect. 
But we say that industry must know what it is 
all about, and offer its own plan instead of con- 
fining its action to opposing what is offered 
from other quarters. 
(The articles beginning on the two following 
pages will help you start your study.) 








Unemployment Insuranee 


Reasons For It 


Excerpted from an address before the American 
Institute, these unofficial remarks at least hint 
at what the Administration may have in mind 


THOMAS H. ELIOT 
Associate Solicitor, Labor Department 
Member of Technical Advisory Committee 
Studying Social Legislation 


MONG the largest of _ the 

shadows that fall across the lives 
of most of our people is the fear of 
unemployment and of destitution in 
old age. The advance of industrial 
civilization has lengthened these 
shadows, for the shift from the farm 
to the factory alone was enough to 
make an individual’s position far 
less secure than heretofore. Our 
Government has been slow to notice 
economic bondage in any form, but 
the last five years have opened our 
eyes. Today there is an insistence 
that governmental action be taken 
to counteract these evils which so- 
called industrial progress has pro- 
duced. 

In response to this demand for ac- 
tion the President last June ap- 
pointed a Committee on Economic 
Security to suggest a practical pro- 
gram for meeting the most impera- 
tive individual needs. 

It is the long view which the Com- 
mittee is taking. For it is the rash 
prophet who assumes that once re- 
covery is achieved private employ- 
ment levels will be high and employ- 
ment stable. 


Even in °28 and °29 


Let me turn back for a moment to 
the days when we were about to 
abolish poverty. Among the unions 
affiliated with the American Federa- 
tion of Labor in 1928, 13 per cent 
of the workers were unemployed for 
at least six months in that year, and 
11 per cent were not earning any- 
thing for at least six months in 
1929. In those years the best sta- 
tistics available would indicate that 
more than 2,000,000 were out of 
work over a quarter of the time. In 
1929 in the automobile industry, 
which was then reaching its peak, 
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only 60 per cent of the wage earn- 
ers had a full year’s work with 
157,000 men out of work from one 
to six months. These are but a few 
typical examples. I do not believe 
that there is any reason to expect 
steadier conditions in the near 
future. 

To lay aside reserves for periods 
of unemployment seems the most ob- 
vious step that can be taken. If it 
would méan raising money at a time 


when it is not impossible to raise 
it, and if it would result in a great 
financial saving to the Government, 
more freedom from fear for the un- 
employed, and altogether a more 
stable industrial community, it is a 
step which should be taken. 

It was figured by actuaries that if 
an unemployment insurance system 
had been. begun in 1923 in Ohio, 
with premiums amounting to 4 per 
cent of payrolls and benefits paid to 
unemployed for 26 weeks at a rate 
of not more than $15 per week, all 
of the industrial unemployed in the 
State of Ohio would have been taken 
care of for two full years after the 
beginning of the depression, with a 
surplus remaining at the end of 1931 
in the amount of $19,000,000. 

Under a somewhat different plan 
proposed for Minnesota with the 
same premiums, but with a long 


(Continued on advertising page 38) 


19 Questions About It 


Asked at the Fourth Summer Conference on 
Industrial Relations, Princeton University, 
they will help te shape your thinking* 


T. H. A. TIEDEMANN 
Director, Industrial Relations Counselors, Inc., New York 


N JUNE 29, 1934, the President 

announced the appointment of a 
Committee on Economic Security 
charged with formulating a program 
of social legislation for introduction 
in the coming session of Congress. 
It seems obvious that employers, 
who will be called on to finance a 
considerable part of this program, 
are hardly less interested in its 
character than the men and women 
whom it is intended to benefit. Too 
often in the past a similar situation 
has provoked nothing but massed 
opposition from industrialists. I 
have little patience with employers 
who use such power as they have 
simply to balk change. The times 
are against them; if they will not 
concern themselves with shaping 
legislation, they will take the conse- 
quences in the form of unsatisfac- 


tory laws. Therefore, I urge em- 
ployers to interest themselves in the 
character of the proposed measures 
and in that way exercise effective 
control over their character. 

We are particularly concerned here 
with the unemployment phase of the 
program. Employer cooperation 
may manifest itself most advanta- 
geously in two ways: 

1. Companies and/or industries 
may immediately go about the initia- 
tion of voluntary plans. Undoubt- 
edly the existence of these schemes 
would affect legislation, particularly 
if they were on an industry-wide 
basis. 

2. Companies and/or industries 
may agree on certain principles that 
they wish incorporated in state or 
federal laws and present their ideas 
to the suitable bodies. 


*As presented in Personnel, November, 1934 
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As an aid in considering the basic 
problems involved, the following 
questions should be helpful: 

1. Should unemployment insurance 
be regarded primarily as a measure 
of relief (i.e., as in the Ohio bill) or 
as a means of reducing the amount 
of unemployment (i.e., as in the 
Wisconsin law) ? 

Decision regarding this principle 
affects decisions on the following: 

a. Should contributions be pooled 
in a single state or national fund 
or by industries; should company re- 
serves be set up? 

b. Should contributions be col- 
lected from employers alone or from 
employers and employees? 

ec. Should contributions be col- 
lected from government sources? 

d. Should rates be varied in ac- 
cordance with unemployment experi- 
ence? 

2. Should the plan emphasize pro- 
vision for long- as against short- 
term unemployment? 

Decision as to this principle af- 
fects decisions on the following: 

a. Is a short or long qualifying 
period desirable? 

b. Is a short or long waiting pe- 
riod desirable? 

c. Should employer contributions 
be exhausted before employees’ con- 
tributions are drawn on? 

38. Should a national unemploy- 
ment insurance system be estab- 
lished in preference to (1) inde- 
pendent state systems or (2) state 
systems subject to federal supervi- 
sion? 

4, Should short-time unemploy- 
ment be compensated at the same 
rate and under the same conditions 
as full-time unemployment? 

5. Are contributions to be set 

a. As flat rates, or 

b. As a flat percentage of wages? 

6. If both employers and employ- 
ees contribute, should they pay at 
the same rate? 

7. Should a maximum wage base 
be set beyond which employees’ 
earnings will not be considered for 
contributions? 

8. Should a_ merit-rating tech- 
nique be applied to setting contribu- 
tions of individual companies, in- 
dustries, or groups of industries? 

9. Should it be in force from the 
outset or after a specified number 
of years? 

10. How long a period should be 
allowed for collection of reserves? 
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11. If industry or company funds 
are permitted, how should they be 
trusteed ? 

12. Should weekly benefits be 
identical for all employees or should 
they be a proportion of the employ- 
ee’s normal weekly earnings? 

13. Is a low benefit for a consider- 
able period preferable to a higher 
benefit for a short duration? 

14. Should dependents’ allowances 
be paid? 

15. Should the number of weeks 
of benefit bear a relation to the 
number of weeks of contribution? 

16. Is the alternative of a maxi- 
mum annual payment preferable? 

17. What part should industries or 
companies have in administering the 
system? Should their representa- 
tives sit on advisory bodies that 


have wide authority over rate-set- 
ting? 

18. What procedure, record sys- 
tem and other mechanism should be 
adopted for registration of appli- 
cants for benefit, placing them in 
any available suitable employment, 


testing their willingness to work (as, . 


for example, requiring applicants to 
register at a public employment 
office), distributing benefit pay- 
ments, and hearing and settling 
claims and appeals? 

19. Should the major objective be 
a self-sustaining insurance institu- 
tion with benefits limited to what 
can be provided out of contributions 
or should the fund be permitted to 
maintain its established rate of ben- 
efits by borrowing or other distress 
procedures? 


Who Will Pay the Bill? 


Shall it be the employer, the 
employee, the taxpayer, or 
what combination of these? 


JOHN R. HALL 
President, John R. Hall Corporation, New York 


T° END the present depression, 
we must somehow or other 
restore and stabilize the buying 
power of the wage-earner. To pre- 
vent: similar depressions in the fu- 
ture, we must see to it that the 
normal wage-earner, who is able and 
willing to work, does not suddenly 
lose his buying power. 

This is precisely the object of so- 
cial insurance. Consequently far- 
sighted people have come to see that 
a practicable, just, and effective pro- 
gram of social insurance that en- 
ables the wage-earner to protect 
himself and his dependents from loss 
of income due to any of the inescap- 
able hazards of life is a necessary 
factor in economic stability and 
enduring prosperity. 

Assuming that this view will be- 
come generally accepted, as it prob- 
ably will, there is still room for 
much honest difference in opinion as 
to how such a program shall be put 
into effect. This applies especially 
to plans providing for unemployment 
reserves, upon which attention is 
now being focused, and at the center 
of controversy is the question, “Who 
shall pay the bill?” 


Reserves for the use of wage- 
earners in times of unemployment 
may be accumulated by the wage- 
earners themselves, by the employers, 
or by the state, or by any combina- 
tion of two, or by all three. 


In Wisconsin, the Employer 


In the Groves “Unemployment In- 
surance” Act, passed by Wisconsin 
in 1932, the employer pays the bill. 
Each employer contributes to a fund 
held by the state until an amount 
averaging about $75 is available for 
each of his employees in event of 
unemployment. As this particular act 
may serve as a model for further 
legislation in this country, the sound- 
ness of the principle it embodies is 
worth examining. 

Advocates of the Wisconsin plan 
advance several arguments in its 
support. 

Since an employer pays for the 
upkeep of an idle machine, say these 
proponents, he should likewise pay 
for the upkeep of an idle worker. 
This argument is specious but dan- 
gerous if pressed too far, for the 
answer to it is that, if the employer 
(Continued on advertising page 38) 
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Stamping presses at Plumouth Motor Corporation 


Any era of prosperity must be accompanied by an 
era of productivity in which extensive use is made 
of technological development, in which high out- 
put per worker is achieved 
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Industry’s Reeovery Plan 


Text of a proposal made by the National As- 
sociation of Manufacturers concerning the 
future relations of government to industry 


EETING a long-standing challenge for constructive criticism, 
the National Association of Manufacturers late in November 
formulated a “recovery plan” looking toward revision of the NRA. 
It was distributed to 7,000 business men, to be acted upon at the Con- 
gress of American Industry called by the Association for session in 


New York on December 5 and 6. 


The plan proposes continuing the best of the NIRA, but with an 
additional year of study before enactment of permanent law. Here 
is unmistakable evidence of the business leadership which the country 


has needed. 


If these proposals are carried out, there will come about a genuine 


cooperation of government and business. 


They constitute a recovery 


program that all industry should feel obliged to study, and concern- 
ing which it should voice its conclusions. 

Here follow the three proposals of the Committee on Future 
Relations of Government to Industry, which constitute the plan 
referred to and are a major part of a complete platform. 


I. Expiration of National Indus- 
trial Recovery Act 


By its own terms the National In- 
dustrial Recovery Act expires not 
later than June 16, 1935. Prior to 
its expiration, new legislation should 
be enacted in order that those func- 
tions of the National Industrial Re- 
covery Act which have proven 
worthy of further trial may be con- 
tinued. Provision should be made 
for the transition period by per- 
mitting industries in which codes 
are working satisfactorily, and 
which voluntarily desire to do so, 
to continue to operate under these 
codes temporarily, pending revisions 
necessary for adjustment to the new 
legislation. 


II. Temporary Continuation of 


Labor Provisions of Code 


The Committee recommends that 
the Congress be urged to enact for 
a period of one year from the ex- 
piry date of the present National In- 
dustrial Recovery Act (June 16, 
1935) appropriate legislation which 
would permit the continuance, dur- 
ing the period named, of the labor 
provisions prescribed in existing 
codes, pertaining to child labor, 
minimum wages, maximum hours 
and collective bargaining, with clari- 
fying definitions of collective bar- 
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gaining and provisions for more 
elastic working hours added. : 
There is much doubt about the 
constitutionality of Federal regula- 
tion of local employment relations 
and the administrative powers re- 
lating thereto, contained in the Na- 
tional Industrial Recovery Act. As- 
suming they rest upon the assertion 
of emergency authority, it is obvious 
the emergency will pass. In the 
light of long accepted decisions of 
the United States Supreme Court, 
the validity of these controls will 
undoubtedly be questioned. If there 
are advantages in these measures, 
which are in the interest of labor 
and of the public, the question of 
preserving them, by appropriate 
legislation in the several states, is a 
problem for careful consideration. 
The temporary Federal measures 
proposed above should be admin- 
istered by the Department of Labor. 


,Enforcement of the proposed act 
should be through a court of com- 


petent jurisdiction on the basis of 
fact as well as law, enforcing its de- 
cisions through enjoinment and sub- 
sequent penalties in case of con- 
tinuance. 


Enactment of Fair Trade 
Practice Act 


tir. 


The Committee recommends that 


Congress be requested to enact for a 
temporary period a Fair Trade Prac- 
tice Act to become effective on the 
expiration of the National Industrial 
Recovery Act. This act should 
under governmental regulation and 
after proper investigation in public 
hearings if such action be shown to 
be in the public interest, permit any 
industry, trade or other representa- 
tive group voluntarily desiring to do 
so, to adopt and make effective a 
code of fair competitive practices 
containing prohibition of unfair 
practices and permitting if desired, 
provision for publicity of prices. 
This would prevent competitive prac- 
tices that are destructive of the wel- 
fare of such industry and its em- 
ployees and that are ultimately in- 
jurious to the public interest, and 
permit competitive practices most 
certain to assure the welfare of in- 
dustry, its employees and the public. 


Administration 


Such legislation should be admin- 
istered by an independent adminis- 
trative court of five members posses- 
sing the authority to approve or 
disapprove codes of fair trade prac- 
tices in interstate commerce that 
had been voluntarily submitted by a 
defined representative majority (pre- 
ponderant both as to numbers and 
volume) of a given group, trade or 
industry. 

The standard or rule by which the 
administrative court would be guided 
in rendering decisions should be 
established by Congress. It should 
prohibit injurious and destructive 
acts of competition. It should 
prescribe limitations on competitive 
practices enforceable within the 
group in order to preserve the fair 
competition sought. Such legisla- 
tion should declare and enforce pro- 
hibition against marketing agree- 
ments, limitation of output, fixing 
of prices or other practices which 
might become oppressive to small 
enterprises, except as they are de- 
termined, by the administrative 
court, to be in the public interest, 
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and are carried on by such indus- 
tries under adequate governmental 
supervision. The act should be 
limited in its application to those 
industries that are engaged in or 
directly affect competition in inter- 
state commerce. Court decisions in 
connection with existing laws in- 
dicate that such an act would be 
constitutional. 


Voluntary Codes 


The development and submission 
of such codes of fair practice should 
be voluntary on the part of industry 
and subject to approval or disap- 
proval by the administrative court, 
with opportunities for resubmission 
on modification to the same au- 
thority. The writing of the code in 
whole or part by the administrative 
court should not be permitted, but 
that privilege and duty should be 
placed solely upon the petitioning in- 
dustry. An approved code should 
likewise place upon the industry the 
primary obligation of policing en- 
forcement, with the aid, on proof of 
violation, of the administrative court 
and ultimately through a judicial 
order. 


Majority Rule 


Under appropriate safeguards the 
approved competitive practices and 
prohibitions submitted by the 
properly defined majority of a group, 
trade or industry should be binding 
upon the minority. A minority 
group, in the absence of a majority 
request, should likewise be au- 
thorized to request a code of its own, 
limited in effect to its own members 
and to a period that would auto- 
matically terminate when a majority 
of the industry began to operate 
under an approved code. No trade, 
group or industry should be re- 
quired to submit or request a code, 
the entire action being voluntary 
and influenced only by the desire of 
a trade, group or industry to avail 
itself of the opportunity afforded 
under the law. Such action should 
not be influenced by boycott or threat 
of boycott by control of government 
buying or by extra legal process. 
Those industries or groups not sub- 
mitting a code would continue to 
operate under the Anti-Trust Acts, 
and the legislation supplementary 
thereto. 

To prevent confusion in the transi- 
tion period between the expiration 
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of the National Industrial Recovery 
Act and the development of codes 
under the plan proposed by the Com- 
mittee, the competitive practice pro- 
visions of any existing code, unless 
objected to by a preponderant ma- 
jority of an industry, should be con- 
tinued in effect until the adminis- 
trative court, after hearing, had 
opportunity to approve or disapprove 
of these provisions in whole or part; 
or until the industry had presented 
a new code or a modification of the 
old code to the administrative body 
on authority of a preponderant ma- 
jority of its members. Existing 
codes would thus continue in effect 
without interruption until with- 
drawn either by the industry or by 
the administrative court after hear- 
ing. Industries not desiring to con- 
tinue operating under the fair trade 
practice provisions of existing codes 
would so notify the administrative 
court. 


Permanent Legislation 


If upon trial such legislation 
should prove beneficial to Industry 
and in the public interest Congress 
could consider making it permanent 
prior to its expiry date. 

In some natural resources indus- 
tries, conservation is a matter of 
great public concern and may re- 
quire specific treatment. These in- 
dustries should be able to utilize 
such provisions of general legisla- 
tion as outlined herein; but since 
those provisions may not be sufficient 
to meet the needs of the industries, 
and for the protection of the public 
interest, specific legislation should 
be considered to meet their require- 
ments. Such legislation should fol- 
low the general principle that the 
greater the privileges extended, and 
the more nearly the results approach 
or tend toward monopoly, the greater 
the governmental supervision that is 
necessary to protect the public 
interest. 


Statement of Principles 


Your Committee restates the fol- 
lowing principles upon which its 
recommendations are based. 

Labor represents the _ energy, 
talent, training and capacity of in- 
dividual men and women operating 
under a constitutional right to select 
freely their occupation and to nego- 
tiate the terms and conditions of 
their service individually or through 








an agency of their own choice. Em- 
ployees engaged in manufacturing, 
for example, do not move in inter- 
state commerce nor are their opera- 
tions a part thereof. Their efforts 
are expended in acts of production 
or in services related thereto and the 
commodities produced may become a 
part of interstate commerce only 
when their service is concluded. All 
the employment relations in such 
production are local in character. 
The competitive practices sought to 
be controlled are directly and sub- 
stantially related to the conduct of 
interstate and foreign commerce. 
Quite apart from the sound prin- 
ciples of regulation discussed above 
the supervision, interpretation and 
enforcemert by Federal authority of 
local employment relations not only 
place an impractical burden upon the 
central Government, but judging 
from experience create confusion 
and conflict, and are not satisfactory 
either to the Government or to the 
parties involved. The suggestions 
of the Committee if acted upon 
would relieve the Federal Govern- 
ment of those forms of local control 
and regulation which have increased 
its burdens without yielding corres- 
ponding advantages. 
Industry-Government 
Cooperation 

It is recognized by employers, em- 
ployees and the Government that the 
establishment of codes of fair com- 
petition especially by the voluntary 
act of competitors acting in unison, 
is in certain industries desirable and 
in the public interest. The sug- 
gested plan would provide a means 
of securing, with a minimum of 
executive enforcement, the free and 
effective cooperation of Industry and 
Government. 

The Committee believes that the 
principle and policy of its plan 
would stand the light of authorita- 
tive law, would be workable and 
would represent a practical method 
of establishing a desirable transi- 
tion from abnormal, highly cen- 
tralized control of competitive prac- 
tices to the normal and orderly 
method through which a free people 
in its own interest authorizes its pri- 
vate enterprises to demonstrate by 
voluntary action their capacity for 
self-organization and_ self-control, 
and self-enforcement of that con- 
trol in the light of their experiences. 
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Place for Play 


Not every plant can have a ball field or a 
swimming pool all its own. But any group of 
plants ean do what they did in Birmingham 


OWN in Birmingham they feel 

that one of management’s 
many jobs is to show employees how 
to improve their idle time. With 
that thought in mind, leading em- 
ployers have organized the Indus- 
trial Recreation Association which, 
according to its papers of incorpora- 
tion, is an educational and benevo- 
lent society that will proceed with 
a careful program of social and 
racial planning designed to make 
Birmingham a pattern for industry 
throughout the nation. 

First of the Association’s projects 
to be completed is a baseball park 
and athletic field for negroes, lo- 
cated on property of the Sloss Shef- 
field Steel & Iron Company, near the 
American Cast Iron Pipe Company’s 
plant. Incidentally, it was con- 
structed entirely by relief labor at 
a total cost of $21,368.72, materials 
and equipment being furnished by 
the two industries whose employees 
it will serve. 

In the foreground of the photo- 
graph may be seen all that is left 
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Shorter work weeks mean 
more leisure. The Indus- 
trial Recreation Associa- 
tion is Birmingham’s an- 
swer to a new responsi- 
bility which management 
shares with the com- 
munity—the need to see 
that large blocks of free 
time are constructively 
used. A ball park for 
negroes is just one of a 
number of things the 


Association is doing 


of the abandoned slag pile on which 
the athletic field was built. 

Industrial employees have also 
been encouraged to make their own 
flower and vegetable gardens. Nec- 
essary plowing is done without 
charge. Prizes are offered for the 
best results. 

These two things are cited as ex- 
amples of the activities which the 
Association will undertake, but the 
charter specifically states that it 
does not intend to be “limited in 
scope by this recital of instances.” 
They are but the first of many proj- 
ects, including community centers, 
football fields, swimming pools, even 
the rehabilitation of negro settle- 
ments to provide good streets, alleys, 
drainage, etc. 

Identical play facilities for white 
and colored employees are contem- 
plated, and while such facilities are 
intended primarily for use by in- 
dustrial employees, they will also be 
available for school use, for open-air 
singing, and other community activ- 
ities of a worth-while nature. 
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RADIO cabinet may be just a 
box to put the chassis in. It 
may also be a piece of fine furniture. 
Anyone can make boxes. Presumably 
anyone can make fine furniture. 
The trick, if any, is to adapt box- 
making methods to furniture build- 
ing and not end up with something 
the cat dragged in. 

At least that is the problem faced 
by the Philco Radio & Television 
Company’s cabinet plant—a problem 
it has always licked in the past, is 
still licking at a time when produc- 
tion schedules have been advanced 
to a level where it actually seems as 
if this already over-taxed woodwork- 
ing plant would burst. It is turn- 
ing out more production per square 
foot of floor space than is usually 
possible in this type of manufac- 
turing enterprise, and what it is 
turning out is better. 

Naturally, interrupts the mass 


production enthusiast. It has to be, 
he explains. 
In a measure that is true. 


Certainly you cannot make quality 
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Mass methods? 


More Product— 
and Better 


Phileo’s sehedules jumped. 
Problem: How to make, not just 
radio cabinets, but good furni- 
ture on a production basis? 


Philco, fortunately, can take them or leave them. 











g 
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The 


cabinet getting its final coat of lacquer in the mass production way will 


be hand rubbed to the satiny finish characteristic of fine furniture. 


Such 


perfection of finish would be impossible to attain without the everlasting 
sanding and inspection that cabinets get “in the white” 


furniture on a production basis 
without machining to close toler- 
ances, without careful attention to 
properly designed jigs and fixtures, 
without observing all the rules and 
regulations of good management. 
Don’t ever fool yourself into think- 
ing, however, that because you have 
the one you can’t help having the 


other, that quality in mass manu- 
facture takes care of itself. Ac- 
tually, quality is something you have 
to harp on from morning till night 
with never a let-up. 


An Old Tune 


They harp on quality at Philco 
from the time panel stock, plywood, 
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shooks, and dimension stock enter 
the wood mill in the basement and 
on the first floor until finished cabi- 
nets are conveyed from the upper 
floors to the trucks that carry them 
over to the main plant where the 
chassis are waiting. 

In fact, Philco has a quality tune 
which, simply sung, is this: A 
finished cabinet is never any better 
than it was in the white. Which 
means that every possible care is 
taken in machining, sanding, as- 
sembling, inspecting. In fact, the 
life of a radio cabinet, at least in 
the embryonic stages, is pretty much 
divided between sanding and inspec- 
tion and back to sanding again. 


Where to Draw the Line 


Sanding has to begin early in the 
game. It is naturally much easier 
to sand a spreader, for example, be- 
fore it is assembled than after it 
has become part of the finished 
cabinet. And, quite as naturally, 
sanding is done mechanically 
wherever possible, with the final 
touches put on by hand. It is a 
matter largely of knowing where 
mass manufacturing methods must 
stop and where good old hand crafts- 
manship comes in. There must al- 
ways be the proper balance between 
the two. 

Finishing requires equally close 
control over quality. The problem 
is still to adapt box-making methods 
to the production of fine furniture. 





Cabinets begin to look good enough at this stage to have trademarks 
imprinted from decalcomanias 


For instance, at one end of the 
manufacturing extreme, cabinets are 
dipped when filled and_ stained, 
whereas at the other extreme is a 
painstaking hand rubbing. 

Somewhere in between are a host 
of other operations, some clearly the 
methods of mass manufacture, others 
plainly requiring the deft touch of 
the craftsman. 

Dipping, for instance, is what you 
might expect in mass production. 
Strangely enough, it is not only 


Photographs by Rittase, courtesy of The Sherwin-Williams Company 
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quicker and cheaper than hand or 
spray methods, it is also better, ac- 
tually providing a better groundwork 
on which to lay the final finishing 
tones. 


The End Is Quality 


Painting schedules have of course 
been carefully worked out, lacquers 
carefully selected. There is plenty 
of drying time—time for the in- 
spectors to get in their work, as it 
happens—between staining and seal- 
ing, between sealing and final lacquer 
coat, between final coat and hand 
rubbing. Spray booths, incidentally, 
are of the modern type in which the 
spray is directed into a curtain of 
water which keeps noxious vapors 
from escaping to outside atmosphere, 
guards also against the fire hazard. 

Quality then at Philco is not so 
much the inevitable accompaniment 
that keeps mass production methods 
from bogging down as it is the re- 
sult of constant emphasis on the 
need for it. It is the eternal harping 
away at the same old tune that gets 
the desired results. 


What! no conveyor? Not 
when so much depends 
upon careful, unhurried 
preparation for finishing 
operations 






















Control Board Tells All 


’ Gives management a quick picture 
of all it needs to know about the 


location of orders. 


R. N. VINCENT 


Production Manager, Ware Valley 
Manufacturing Company, Inc. 






































Ware, Mass. 
STYLE ORDERED | DRESSED WOVEN | FINISHED | SHIPPED 
° ° ° ° ° 
100 9946 
100 
dept. 4 
° ° ° ° ° 
804 yi 
eept. 5 
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7957 
875 pre 
dept. /0 











Figure 1. Tickets are moved as actual work 
progresses from one department to the next 


HE production control system 

I am going to outline has been 
successfully installed in a number of 
woolen and worsted mills. It is one 
that can be used in other textile es- 
tablishments, or, because it is based 
upon management principles com- 
mon to all industry, readily adapted 
to the specific control problems ob- 
taining in plants of widely different 
character. 

Its principal feature is a control 
board that is not so very different 
from others you have seen. The pur- 
pose of the system is to control the 
production of goods, not by customer 
as is the practice of many mill man- 
agers, but to follow the process by 
style. 

Whether or not pieces in process 
are ahead of or behind schedule is 
determined by checking the location 
of each piece daily at important pro- 
duction centers. The checking points 
are these five: (1) Orders received; 
(2) dressing; (3) weaving; (4) 
finishing; (5) shipping. 

As each order is received, a ticket 
is made out for each piece. Tickets 
show style number, piece number, 
and date of shipment. There are 
hooks on the board, and tickets are 
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placed in the “ordered” column by 
style number—that is, all tickets 
bearing the same style number are 
placed on the same hook; and by 
delivery dates—that is, the ticket 
with the earliest date is placed on 
top, and so on. 


Tickets Tell the Story 


Each day the production clerk re- 
ceives a report from each depart- 
ment and moves the tickets from one 
column to the next as pieces are ac- 


Easy to adapt 


tually moved from one production 
center to another (See Figure 1). 

From the board it is then possible 
to make out a list of all pieces that 
are behind schedule. Copies of the 
list go to the factory superintendent 
and department heads. It is thus 
possible for management to know 
the exact location of any order at 
any time, and, more important, 
whether it is ahead of or behind 
schedule. Only with that knowledge 
can delivery dates be met. 


Bottle Necks Show Up 


One of the necks of the bottle hap- 
pens to be the dressing department. 
The daily report from the dressing 
room overseer will, therefore, show 
(again see Figure 1) that piece 
9846, style 100, and piece 9857, style 
875, have been dressed. Tickets are 
therefore moved into the “dressed” 
column. On the other hand, noth- 
ing has happened to piece 9851, style 
804. For some reason it has not 
been dressed, although the delivery 
date is five days earlier than that 
for piece 9857. Something is obvi- 
ously wrong there and will bear in- 
vestigation. 

So much for the system and the 






































Figure 2. 











The “danger dates” show at a glance 





whether an order is ahead of, on, or behind schedule 





Toolays Date 
. DANGER DATES ye Aug.22 
Sept.{2 Sept.5 Aug.29 Aug.22 Aug.22 
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100 
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995/ 
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board in its simplest form. A re- 
finement of the latter is necessary in 
order that management may know 
not only when pieces are behind 
schedule, but also how far behind. 
To accomplish this, ‘danger dates” 
are placed above the column head- 
ings, and in Figure 2 a portion of 
the board is shown in its final form. 


Danger Dates 


Danger dates are set to meet the 
mill’s capacity to produce. For il- 
lustration, assume that it takes a 
week to process a piece through each 
production center. Let us say today 
is August 22. Then it follows that 
an order received today can be prom- 
ised for September 12 delivery. 
And to meet this promise the piece 
must be dressed by August 29, 
woven not later than September 5, 
and finished by September 12. To- 


day’s date is therefore set down in 
the upper right-hand corner of the 
board, also in the “finished” and 
“shipped” columns, and is advanced 
a week for each of the three pre- 
ceding production centers. 

The board now works like this. 
If the delivery date on a ticket is 
the same as the danger date, the 
piece is on schedule; if earlier, it is 
behind schedule; if later, it is ahead 
of schedule. 

For instance, it will be seen on re- 
ferring to Figure 2 that piece 9846, 
style 100, is scheduled for delivery 
September 4. That date is earlier 
than the danger date, therefore the 
piece is a day behind schedule. Fig- 
ure it out for yourself. Today is 
August 22. If it takes a week to 
weave and a week to finish, the piece 
cannot be shipped until September 5. 

On the other hand, piece 9857, 


Built an Aluminum Bridge 


OADING platforms mean de- 

pressed tracks and often create 

a problem in safety and convenience 

since it is neither safe nor conveni- 

ent to climb down onto the tracks 

and up the other side in order to 
cross. 

The Aluminum Company of Amer- 
ica had this problem at its Arnold, 
Pa., plant. It used to spot a freight 
car at the crossing point so men 
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could pass through it to go from 
the loading platform to the tube 
mill. Naturally this was not always 
easy and certainly it was expensive. 

So they built a small, hand-oper- 
ated single-leaf bascule of welded 
steel and aluminum construction to 
take care of this pedestrian traffic 
over the tracks. Aluminum members 
were used to reduce the dead load 
and permit easier hand operation. 





style 875, calls for September 10, 
five days later than the danger date 
and hence five days ahead of sched- 
ule. Again, as it takes a week to 
weave and a week to finish, the piece 
will be finished on September 5 and 
can be shipped five days earlier than 
promised. 


Information at a Glance 


One further refinement of this 
production board may be made, and 
has been found to increase its use- 
fulness in that it helps to make the 
necessary information available at a 
glance. This refinement consists of 
using two columns under each pro- 
duction center heading. One of the 
columns is marked “late” and in it 
are hung the tickets for pieces that 
are behind schedule. One quick look 
tells the management all it needs to 
know about any order. 








Although the bridge was intended 
solely for foot traffic, it will accom- 
modate a truck with a 500-lb. load. 

The trunnion and hand-operated 
lifting mechanism are located on the 
platform. When cars are to be 
switched to the siding, the bridge is 
raised and locked in a vertical posi- 
tion clear of the track. 

Counterweighting helps to balance 
the bridge, but it was found practi- 
cal to overbalance in the down direc- 
tion on the free end by 57 pounds 
and to add a latch at the free end 
so that two men stepping together 
on the counterweighted end would 
not cause the bridge to tip up. 
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Human Relations Win 


employing 40,000, 
select the five foreman training 
objectives they consider most important 


Thirty plants, 


SURVEY made by the Univers- 

ity Extension Division of Rut- 
gers University, and whose results 
are made available by Prof. J. H. 
Vertrees, indicates that management 
has gone far in its adaptation of 
foreman training objectives to the 
new situation that industry faces. 


Get Most Votes 


1. Increasing foremen’s un- 
derstanding of men 

2. Improvement of job train- 
ing ability 

3. Better interpretation of 
company policies by foremen 


4, Better cooperation with 
supervisors and other fore- 
men. 


5. Developing foremen’s abil- 
ity to plan 
e 


Questionnaires went to 30 plants 
with some 40,000 employees. Seven- 
teen of the replies came from the 
plant managers, most of the others 
from personnel executives. The 
questionnaire included sixteen objec- 
tives which at least suggested rather 
specific problems. These problems 
were divided into three groups as 
shown in the table. 

Each recipient was asked to name 
the five objectives he considered 
most important, in order of impor- 
tance. The columns under “Order 
of Importance” indicate how many 
times each objective was placed first, 
second, etc. “Weighted Score” was 
obtained by assigning 5 points to 
first choice, 4 to second, and so on. 
“Times Named” shows frequency of 
selection regardless of order of im- 
portance. 

It is evident that these executives 
are well aware of the importance of 
human relations. The first six ob- 
jectives received 57.7 per cent of the 
votes and 67 per cent of the weighted 
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score. Of 30 first choices, 25 were 
in the human relations group, as 
were 23 of the 30 second choices. If 
we should properly divide “Planning 
of work and distribution of workers” 
(objective No. 7), half of it would 
fall in the first group of objectives 
and the contrast would then be even 
more pronounced. 

It is just as true as ever that the 
final objectives of management are 
among the last two groups shown in 
the table. Quality, costs, job studies, 
etc., are still major goals. It is 
significant, however, that these man- 
agers realize the futility of achiev- 
ing such ends without giving first 


attention to job training, personnel 
policies, cooperation, and _ other 
phases of human relations. 


New Emphasis 


Also, the failure of objectives 10, 
15 and 16 to secure greater recog- 
nition is not due to the relatively 
minor importance of equipment, its 
maintenance, and its hazards. It is 
due to the realization that getting 
the most from equipment at least 
cost requires more than technical 
ability. It requires the centering of 
effort upon the training of the lead- 
ers whose subordinates run _ the 
equipment. 





Current Objectives in Foremen Training 





Order of Importance Weighted Times 
lst 2nd 3rd 4th 5th Score Named 
LEADERSHIP AND PERSONNEL RELATIONS: 
1. Training of workers on the job. . Ss a. Bb * A 60 15 
2. Safety-increasing the intelligence and care- 
fulness of workers in relation to accident 
eT Te ere Seen 1 6 39 13 
3. Interpretationofcompany policiestoworkers 9 2 1 0 0 56 12 
4. Understanding of men—ability to settle 
complaints and adjust individual cases 
of mal-adjustment. . a8 a2 2 2 65 19 
5. Interest of workers in work and. company... . eer, a We ee 5 5 | 11 
6. a with other ow and 
superiors. . ete a ete seuss, ae ae ie) Se 50 16 
RE ooo hho kbeecaee be OR ee 25 23 16 14 8 301 86 
(67%) (57.7%) 
ABILITY TO MANAGE DEPARTMENTS: 
7. Planning of workand distributionofworkers 2 2 5 4 2 43 15 
8. Uniformity in quality-reduction of sub- 
standard products... Bi 22 6 8 27 12 
9. Cleanliness and orderliness in department. a. @ 2 2 14 9 
10. Ability to cut down time and cost of main- 
Oe ee ee » 2. ©) 2 2 1 1 
11. Understanding of the application of pay in- 
centives... » ® © 2 4a 3 2 
a2. Understanding of costs as ‘related to ‘the 
entire productive process. . me Oa a. ae 21 8 
re oR re sew heislews wieiew acta ks 3 5 11 13 15 47 
(24.8%) (31.5%) 
ABILITY TO DISCOVER BETTER PRO- 
DUCTION METHODS: 
13. Job study for elimination of unnecessary 
effort and time of worker............... a. 2-2 Boz 21 c 
14. Waste study for conservation of material 
and supplies... a: © a2 3 3 17 8 
15. Equipment study for improvement ‘of ma- 
chine design, layout, etc... 0 0 0 0 0 0 0 
16. Equipment and methods study f for elimina- 
tion of hazards... ; DP *® 8 4 1 1 
Total...... 2 2 Bs. 8 16 


39 
(8.7%) (10.7%) 


Note—One company failed to indicate a fifth choice. 
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Time for Plasties? 


The concerns whose products are pic- 
tured on this page have decided it is. 
Haven’t you a produet for plasties ? 






I. “Quacker” (Warren Telechron 
Company) is guaranteed to get the 
children off to school in time. Nice 
thing about molded plastics of the 
urea type, you can have almost any 
color you like 


2. Even spinach isn’t so bad when 
it’s served up in this blue plate,” 
which needn’t be blue at all. Advan- 
tage of molded plastic ware is that 
it won’t break without serious provo- 
cation 


3. “On me” (House of Gadgets, 
Inc.) is a simple version of roulette 
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Photographs from Toledo Synthetic Products Company 


or something. Base and moving 
parts are zinc die-castings, need no 
finishing. Molded case of the one 
we have is scarlet 


4. Salts and peppers, measuring 
scoops, tumblers (molded by Rich- 
ardson) mark advance of plastics 
into the kitchen 


5. Gift boxes with re-use value are 
being stocked by some of the custom 
molders. These happen to be spe- 
cially designed for Community silver 
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Now Look at Layout 


There’s a new technique born of 


motion economy. 


Use it to get 


your plant ready for 1935 business 


ECENT articles in this journal 

have shown that new conceptions 
of plant layout are indicated in the 
changes that are being made in some 
plants. Most of these changes, how- 
ever, have described the final results 
and the reasons for the moves. It 
is therefore the purpose of this 
series of three articles to show 
just how to determine if your 
present layout is satisfactory, 
analyze present operations, evolve 
the best possible sequence of 
necessary operations, make the 
new layout, if one is justified. 


Process Charts 


To determine whether or not 
your present layout is satisfac- 
tory, there is no better method 
than the process chart study. A 
floor chart is drawn for each one 
of the major products to be con- 
sidered in the layout. It is made 
by following either material or 
men throughout the entire proc- 
ess. It shows the routine of the 
object being followed from the be- 
ginning of the process to the end, 
keeping that one object in mind. 
Wherever a move or a handling of 
any sort occurs, the distance traveled 
is shown and summarized at the bot- 
tom of the chart. 

To simplify chart making, and to 
help visualize the process, symbols 
are used. The ones shown in the 
process chart on the opposite page 
are those most commonly used of the 
many developed originally by the 
late Frank M. Gilbreth. It will be 
seen in some of the illustrations that 
combinations of these symbols may 
be used. 


Flow Chart for a Spring 
This flow chart was made for a 
small spring typical of a great many 
manufactured in a certain plant. 
Here the material is followed, from 
its start in the storeroom in coil 
form through its completion and 
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placement in parts stores awaiting 
assembly. Alongside the symbols is 
placed the distance traveled. 

The route sheet, operation detail, 
or operation listing gave the impres- 
sion of a simple operation. Only 


Four Steps You Take 


1. Find out whether your 
present layout is satisfactory 


2. Analyze present manufac- 
turing operations 


3. Work out the best possible 
sequence of operations that 
are necessary 


4. Make the new layout, if 
one is justified 


six steps were shown. When the 
process chart was displayed to the 
plant manager, he was certain that 
there must have been some mistake. 
He could not believe that there were 
actually 59 steps in the manufacture 
of this minor part, or that it moved 
a distance of 4,041 
feet. It took the 


own product. Changes in volume 
of business, styles in product, or in 
products themselves, and in manu- 
facturing methods may all result in 
conditions such as this, even though 
at one time an ideal layout existed. 
Likewise it may seem that too 
much detail is shown in the flow 
charts. Every single step in the 
movement of the work must be 
shown if the chart is to be of any 
value. Unnecessary steps cannot 
be eliminated unless they are 
first brought to light. 


Flow Diagrams 

To aid in visualizing the flow 
of work, flow diagrams laid out 
to scale are made. Backtracking, 
which is indicated in the process 
chart by a note gr by excessive 
travel in the summary, is im- 
mediately emphasized by the large 
number of parallel: lines between 
the inspection department in the 
center of the long building (see 
flow diagram) and elevator at 
upper left corner. Later, pro- 





This spring, shown big as 
life, caused all the grief 
% set down in the process 
chart on the _ opposite 
page. Would you believe 




















flow diagram 
shown at the bot- 
tom of the page to 
convince him that 
he was not seeing 









































things. 
Before you dis- 
miss this example ft - - ae = 
with the consoling = - = ee 
a 


thought that this 
plant must have 
been a sorry mess, 
just make one 
process chart in 
full detail of your 








PRESENT FLOW OF WORK 
All coil springs 
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PROCESS FLOW CHART 


Coil Spring 


Operation 


$ 


Raw stock stores 

To scales 

Weigh 

To spring job 

Aheorol of operation 
To winding machine 
Feed into machine 
Winol 

Cut-of f (10 Ft. length) 
To bench for cut-off 


_ Cut-off (Ipc. length) 


Pick up anol place in pan 
To bench 
Grind both ends 
Place for transportation 
Surplus Raw Stock 
(4) To raw stock room 


@) Weigh 


Distoince 


550 


20 


{0 


550 


(10) Replace balance of material 15 


\/ Raw stock stores 
Wait for trucking 
Load on electric truck 
To elevator 
Up- (1) floor 
To inspection reom 
Unload 
To inspection bench 
Inspect 
Place for transportation 
Wait for trucking 
Loa on electric truck 
To elevator 
Up - (1) floor 
To heat treat 
Unload 
To bench 


there were 59 steps in its 


manufacture, that it trav- 
eled 4,041 feet? The flow 
diagram below proves that 
you aren’t seeing things 


60 
15 
200 





(Raw stores 
\ 
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Place in wire basket 

To niter tank 1S 
Heat 

Quench 

Dip in oil 

To bench 7 
Empty inte pan 

Place for transportation 25 
Wait for trucking 

Place on electric truck 

To inspection room 70 
Unload 

To bench 18 
Inspect 

Place for transportation 18 
Wait for electric truck 

Load on truck 





To elevator 680 
Down (1) floor 15 
To inspection room 200 
Unload 
To bench & 
Ploice on rods 
Set 
Remove from rod, plaice in pain 
Place for transportation 8 
Wait for trucking 
Load on electric truck 
To elevator 200 
Up -(1) floor 15 
To PS. 440 
Unload 
Part stores 
4,041 Ft. 
SUMMARY 
Number of Operations 29 
Number of movements by man 16 


Number of movements by elevator 4 
Number of movements by electric truck 5 


Number of waits for trucking 5 
27 
Total distance traveled - 4,041 feet 





O Denotes an operation 


O Denotes a transportation 


74 Denotes a temporary storage 





V Denotes a permanent storage 


[_] Denotes om inspection 











posed changes can be sketched in, 
and the best rearrangement secured. 


Next Month 


Next month’s article will show 
how the process chart is used in 
arriving at the new method, what 
questions should be asked of each 
step, and how the new layout dia- 
gram is made. Further discussion 





of the relation of motion study to 
plant layout will be found in earlier 
articles. The reader’s attention is 
especially directed to “See what mo- 
tion study did to plant layout,” 
F.&1.M., Dec., 1931, p. 797; “Plant 
layout cashes in on motion economy,” 
F.M.&M., March, 1934, p. 114. 


Another Industry 
Fights Chiseling 


F YOUR industry still has chis- 

elers in its midst—and apparently 
many an industry does—you may 
take a page out of the electric serv- 
ice shops’ book. Their attack on the 
price-cutting gentry within their 
own industry is one that any indus- 
try can adapt. 

Briefly, the situation in the elec- 
trical service industry was this. 
Aided and abetted by low-quality 
workmanship and materials, and— 
still worse—by complete ignorance 
of costing methods and facts, certain 
chiselers were bidding so low on elec- 
trical work that it was almost im- 
possible for a reliable shop with an 
honest estimate to land an order. 

The agency through which the in- 
dustry is beginning to act is the Na- 
tional Industrial Service Association, 
with a nationwide membership of 
700 shops. 

NISA’s plan of attack is to develop 
specifications for “certified” work- 
manship and materials. For ex- 
ample, Specifications for Certified 
Motor and Generator Rewinding 
have already been completed and 
cover such items as stripping; slot, 
coil, and phase insulation; windings; 
impregnating and baking; and test- 
ing. 

With these specifications in force, 
a member can point out to his cus- 
tomer just what his figures cover in 
the way of workmanship, parts, in- 
sulation, and tests, and can empha- 
size the fact that where a great dif- 
ference in bids occurs it might be 
wise to ask the suspiciously low bid- 
der to produce his specifications. 

Thus, the first-class shop can rest 
assured that, if it is conducting its 
business efficiently, it will not be 
underbid drastically by anyone doing 
comparable work; and the purchaser 
has at his command a means of com- 
parison which will enable him to 
make a rational decision. 
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Extraction unit, Socony-Vacuum Oil Company, Ine. 


Plant operation may be largely automatic, as in 
this new million-dollar refinery; plant mainte- 
nance never is. Miles of piping indicate the 
magnitude of the maintenance job, testify to its 
importance in plant operation 
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To Set Up Standard Costs 


No radical departure from established ae- 
counting theory is needed. Standard costs 
simply make implicit comparisons explicit 


« E WERE on a 47-hour cost 

basis last week.” Thus a de- 
partment head in a large steel-fabri- 
cating plant commented on a reduc- 
tion from 60 to 47 labor hours per 
ton of product. There was a good 
bonus for everybody in the showing. 
Costs in this plant had been taken 
out of the office and put to work in 
the factory. 

Modern standard costs represent 
no very radical departure from estab- 
lished accounting theory. They are 
chiefly significant as an improve- 
ment in methods of supervision and 
control. 

There are cases where practically 
all the benefits of control by com- 
parison with standards may be ob- 
tained without a formal standard 
cost system. Comparisons are im- 
plicit in any cost system worth the 
name. But it is of value to make 
implicit comparisons explicit and 
easy to use. Hence the adoption of 
the standard cost idea, in forms 
modified to suit the individual case, 
is proceeding rapidly among pro- 
gressive companies. 

The cost of any product is ob- 
tained by adding to the material 


STANDARD FACTORY COST 


Cost Per 





Route ate 


STANDARD COST 
To be Used for Prici 
Piece Nos. 
Raw Material 
Labor 
Burden 
Total 


~Remarks: 


Labor 
Burden 


Plati 


Based on Lots of 


000 


+ | Date 
Order No. ” Finished 
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cost the direct and burden costs of 
the various processes through which 
the product passes. A cost card of 
this type, used by a large electrical 
manufacturer, for product or parts 
costs, is shown in Figure 1. 

A standard cost system may re- 
semble any of the common plans of 


As a consequence of this method 
of costing, the work-in-process in- 
ventory, which is represented by the 
aggregate of process material 
charges, will be carried at standard 
cost rather than actual. Really, such 
an estimate of inventory cost, based 
on normal or average conditions, is 





An executive cannot see everything that goes on in a busy 
plant. He does not need to, if he can disregard the things that 
go according to plan and concentrate on the exceptions—the | 
failures as well as the super-standard performances. A good 
standard cost system does just this. It defines standards in 
terms that any routine clerk or inspector can be trusted to 
apply, shunts the standard performance through the routine, 
and leaves the executive free to concentrate on points of 
trouble, with time left over to plan 





costing except for one essential dif- 
ference. The costs shown on the 
process or product cost sheets will 
be standard costs, set on the basis 
of experience and engineering stud- 
ies. Actual costs will be used only 
for comparison and for the determi- 
nation of variances from standard. 


Piece No, 
Drg. No. 


CORRECTED COST 
Not to be Used for Pricing 
Piece Nos. 
Raw Material 
Labor 
Burden 
Total 


ACTUAL LOT CO 


+0 2 





a truer measure of value than the 
usual historical cost, which may be 
affected by violent fluctuations in 
volume or other conditions that can- 
not be recouped through the sale of 
the inventory. 

The procedure by which variances 
from standard are disposed of is 
shown in Figure 2. 

Assume for the moment that the 
factory has a complete set of records 
of standard costs of materials. As 
part of this set of standards, the 
purchasing department will have a 
card record showing the standard 
price of the material, say copper 
wire, and the standard quantity used 
on any product. 


The Variance Account 


Let us follow a purchase of raw 
material through the records. The 
vendor’s account payable will be 


Figure 1. Standard factory 
cost card used by an electrical 
manufacturer. Affords com- 
parison of actual costs with 
standard. Space on the other 
side for the details of stand- 
ard material and labor costs 


541 











































































































































































































































































































































































































credited with the actual or invoiced 
cost. Raw material stores will be 
charged with the actual quantity of 
wire received, but at the standard 
price. If there is a difference be- 
tween actual and standard value, it 
will be carried as a charge or credit 
to a material-price variance account. 

On the withdrawal of the material 
for use on a job, raw material in- 
ventory will be credited with the ac- 
tual quantity delivered. The prod- 
uct cost record, however, or work-in- 
process account, will be charged for 
standard quantity. Again the vari- 
ance, if any, will go to an appropri- 
ate variance account. 

The same process of crediting 
payroll at actual cost and charging 
the job at standard, carrying any va- 
riances to a suitable labor variance 
account, will take care of labor 
charges. 


To Handle Burden 


How are burden charges handled 
with a standard cost system? Sup- 
plies, materials, wages and salaries 
are no different as burden than as 
direct costs. The need for these ex- 
penditures can be analyzed by the 
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REPORT OF PRICING AND MANUFACTURING VARIANCES MONTH OF 193 
MONTH CUMULATIVE 
ALL DEPARTMENTS COMBINED | VARIANCES BY DEPARTMENTS [ALL DEPARTMENTS COMBINED |VARIANCES BY DEPARTMENTS 
Budget Variance} A B Cc Budget Variance A B Cc 
Sher dord MTU! [Redifun) plant | Plant | Plant lot Quaral em ees! Plant | Plant | Plant 
MATERIAL PRICING VARIANCE 
Material used. oF standard ein? re saiaceaisil wens 
— 
MATERIAL USAGE VARIANCE SKELETON STANDARD COST SYSTEM 
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Onc COST SHEET Total Sandor os 2 —9— 
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' Prox 
| Labor required by specifications i FACTORY st ntl — seg Sales OP ncaies: R abiiohes 
ador pa a fi BURDEN in SUID ficescccin . 
. paid variance 11 | ACCOUNTS | | st tceaaeee ho ye and Allowances |_____|_. 
1! y Cost per Unit _O-—> iG, macs 
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Figure 2. A skeleton standard cost system that shows how variances 
from standard are disposed of. Adapted from a diagram of F. Richmond 
Fletcher in “Standards as a Means of Reducing Cost,” Yearbook of the 
National Association of Cost Accountants, 1922 

Figure 3. (Attop) Variance report used by a textile mill presents a 
summary of operating results in terms of conformity to standard that 
clearly indicate when attention is needed 


usual methods. Once these require- 
ments are set up as budget stand- 
ards, they become a basis for esti- 
mate and for measuring perform- 
ance, exactly as with the standards 
for direct expenditure. 

Burden expenses should be allo- 
cated on a responsibility basis. This 
will mean that the first charge for 
practically all burden expenses will 
go to a departmental cost sheet, such 
as that for the engineering or the 
inspection department. Taxes, in- 
surance, and the like will be allo- 
cated to departments on the basis of 
values or service. So far as possible 
the expenses of indirect departments 
such as general factory administra- 
tive, maintenance, or inspection will 
then be pro-rated to the operating 
departments or production centers 
on the basis of use or service. 


In most companies the ratio of 
burden expenses to direct labor, the 
old familiar camel that bears the 
burden of all other departments, is 
constantly increasing. In many fac- 
tories labor may constitute 10 per 
cent or less of the total cost. With- 
out the separate estimate and analy- 
sis of burden expenses here de- 
scribed, unnoticed and unsegregated 
expenses may ‘easily mount until 
they break the camel’s back. Recog- 
nizing the decreasing significance of 
direct labor, many accountants now 
combine direct labor and all other 
expenses allowable to a department, 
machine, or other production center, 
into a single rate or cost per hour or 
per unit. 

Fixed expenses, or those beyond 
the control of the department head, 


(Continued on advertising page 46) 
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Foot-Candles 


Are not a bit too much 
light at drafting boards. 
These photographs show 
two A-l lighting jobs 


ARBER Asphalt Company, 

Buffalo, needed a new drafting 
room, turned an old parts storeroom 
into one with a little beaverboard 
and a new lighting system. 

The new room, 36 by 48 feet, is 
shown in the lower photograph. 
Illumination is from eight 750-watt, 
totally indirect reflectors mounted 9 
feet high in two rows of four each. 
Reflectors are 12 feet, rows 24 feet, 
apart. Ceiling and walls are painted 
white to increase the lighting in- 
tensity. 

Supplementary lighting is provid- 
ed at the tracing files by four white 
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glass, 200-watt units of the direct- 
lighting type. 

The other drafting room is in the 
Glass Manufacturing Department of 
the Incandescent Lamp Department, 





General Electric Company, Cleve- 
land. Units of the totally indirect 
type are spaced on 10-ft. centers, are 


equipped with 1,000-watt lamps, 
produce 50 foot-candles of light. 
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Plant Geared to Sales 


Sales gets what it 
The fae- 
Costs have shrunk 


Everybody happy. 
wants sooner than it used to. 
tory’s job is easier. 


S EVERY manufacturer knows 
who has attempted quantity 
production of a large and complex 
article, with infinite possibilities of 
variations and “specials,” the task 
has its inherent difficulties. Every- 
where along the way, from purchase 
orders to the final manufacturing 
process, there exists a crying need 
for pre-planning and scheduling, so 
that the successive processes may 
proceed without any hitch. Conse- 
quently production schedules must be 
worked out well in advance, and 
held to. 

Yet this is not the safest of pro- 
cedures, since sales cannot be fore- 
cast too precisely, either as to totals 
or (far more important) as to de- 
tails. And if the schedule is worked 
out in such fashion that it must be 
held to rigidly, all manner of losses 
are not only possible but likely. 

Let’s look at these generalities in 
specific terms of what it all means 
in manufacturing Packard automo- 
biles. Our quantitative production 
schedule must be worked out two or 
three months ahead, to keep incom- 
ing supplies and our own parts pro- 
duction departments in step with 
the needs of all those sections which 
eventually flow together at the final 
assembly line. And it is not an un- 
due responsibility for our manage- 
ment to have to determine, say, that 
during November the factory shall 
make 1,000 automobiles, of which 
the greatest number will be Stand- 
ard Eights, a smaller number De 
Luxe Eights and Twelves. 


If Sales Pick Up 


If sales for November should pick 
up unexpectedly, we might then find 
ourselves a few days behind with 
deliveries, which would necessitate 
juggling finished cars from here to 
there—but neither the expense nor 
the trouble would be important in 
relation to the fact of increased vol- 
ume. If November sales should be 
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less than estimated, and we there- 
fore find our production schedule 
running ahead of deliveries, we have 
the choice of shutting down for a 
few days or—more probably—merely 
accepting as inescapable that inven- 
tory will swell until subsequent pro- 
duction schedules can take care of 
the excess. 

Our total monthly production 
schedule of Packards is therefore no 
overwhelming problem. But when it 
comes to detailing the total esti- 
mated cars for any one month into 
so many black, so many blue, so 
many maroon, so many dark green, 
so many in two grays, we admit we 
are not so bright. 

We might even be able to guess 
rather accurately on colors. But 
there are infinite variations possible. 
Each month we sell a good many 
cars for export. How can we hope 
to figure out the color schemes and 


body styles which will meet the 
fancies of an English duke, a French 
banker, an Argentine rancher, and 
an Indian maharajah? 

Of necessity the sales department 
must tell the factory what to make, 
forecast as far ahead as possible, 
work closely with production execu- 
tives. The factory must be guided 
daily by actual sales. 


The Element of Uncertainty 


Until recently, the sales depart- 
ment ordered daily schedules by 
body type and equipment. If the 
day’s prorated production schedule 
called for 35 automobiles, and the 
day’s orders totaled 25, then the 
sales department issued orders for 
10 cars which it believed would prob- 
ably be in demand in the immediate 
future. These cars, which must be 
manufactured without definite orders 
from distributers, are known as 


Instead of ordering each car with complete specifications at the time it 
starts in the factory, the sales department gives detailed orders on each 
set of operations only at the time these specifications are needed. Me- 
chanical hub of the system is the teletypewriter 
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“gales department cars.” They rep- 
resent the element of uncertainty 
which must necessarily be injected 
to make ours a production plant 
rather than a job shop. Sales de- 
partment cars enter prominently into 
this article, so please keep them in 
mind. 

Packard distributers, like all mer- 
chants, insist on working down their 
inventories at the month-end, and 
then order liberally the stock whick 
they expect to sell before the next 
month-end. In consequence, our or- 
ders show a big bulge immediately 
after the first of the month, then 
dwindle away. 

This had its complications in the 
sales department. The flood of first- 
of-the-month orders often swamped 
the machinery set up for typing and 
duplicating factory orders. Orders 
came to the factory out of rotation; 
rush orders got sidetracked; there 
were all the inherent troubles of 
batch production. 


Artistic Temperament ? 


In the plant there were likewise 
problems arising from human na- 
ture. The man in a paint booth 
probably spent the morning painting 
up all his black work, and hung his 
black gun for the day. After lunch 
he painted all his blues, then went on 
to maroons, greens, and so forth, a 
color at a time. 

The same sort of thing happened 
everywhere. A foreman in a parts 
assembly department ran through all 
of his day’s parts for one type of car 
before he shifted over to another 
type, even though it involved no 
change in tools, jigs, or fixtures. In 
consequence, there were—and we 
saw no harm in this, because we 
were used to it—excess supplies of 
this or that lying around for a few 
days, while we knew from sad ex- 
perience that every so often we 
should have to shut down some de- 
partment because the parts which 
came from preceding sections would 
be for different models, colors, or 
what not. 

I do not wish to give the impres- 
sion that everything was at sixes 
and sevens. Our manufacturing was 
recognized in our industry as effi- 
cient; it was merely that we, and 
other manufacturers with compar- 
able problems, took for granted that 
this sort of thing was necessary. 
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All of this led to complications in 
relations with distributers, dealers, 
and customers. We could promise, 
with a 99 to 1 chance of keeping our 
promise, that a given car would be 
produced during the first half of a 
week, ready for delivery. But we 
could not tell a customer that he 





Final instructions are received at 
the assembly line as needed. Flex- 
ibility is retained up to the last 
possible minute 


would be able to take delivery on 
Tuesday afternoon somewhere near 
2:30 o’clock; and if the customer ap- 
peared on Tuesday afternoon, the 
chances were about even that we 
could deliver the car then, or we 
would have to tell him to come 
around tomorrow—which was better 
for the Detroit hotel business than 
for our goodwill. 


Robbing Peter 


Likewise, because each car was 
ordered by the name of the dis- 
tributer (unless it was a sales de- 
partment car) and the dealer notified 
that the order had been placed in 
the factory, we ran into unpredict- 
able difficulties. Let’s assume that 
the head of the New York branch 
ordered a particular car for stock, 
because he thought his trade would 
buy it. Suddenly there came a tele- 
phone call from Fort Wayne, In- 


diana. A customer there wanted a 
car of thus-and-so specifications— 
which were identical with those of 
the New York car in process, or so 
close that an amendment to the fac- 
tory order would meet these new re- 
quirements. But in order to make 
the Fort Wayne sale the dealer had 
to deliver on a specified date, too 
early for us to start a new order; the 
customer, let us say, was starting 
for a winter in California, and un- 
less he could get his new car by next 
Thursday, the deal was off. 


No Details Till Needed 


Of course we promised, diverted 
the New York stock order to the Fort 
Wayne customer order, and actually 
got this extra consumer sale. But 
presently the New York branch be- 
came aware that its car, ordered for 
stock, was not coming through as 
soon as expected; and human nature 
being what it is, New York howled 
to high Heaven. 

The procedure that has taken the 
place of this old-established method 
is predicated on a simple idea. In- 
stead of ordering each car with com- 
plete specifications at the time it 
starts at the earliest process, the 
sales department gives its detailed 
orders on each set of operations only 
these specifications are needed. 

For instance, on the original order 
the sales department may place 8 
sedans, 6 club sedans, and so forth, 
up to the day’s total. These jobs go 
through, but their eventual destina- 
tion is no more assured than is that 
of a car of California berries which 
are shipped eastward and are rolling 
while the shipper undertakes to find 
which city will offer the best market 
for them. We in the plant know, 
for example, that so many cars will 
be sedans, so many club sedans. But 
we do not know—and usually neither 
does the sales department—whether 
they will turn out black or blue or 
gray. That will be settled when it 
must be. 

The mechanical nub of the new 
system is the teletypewriter. We 
have one in the sales department, 
one in traffic and shipping, one in 
factory department LF, the trim 
line. The sales department issues by 
noon jobs to be started next day in 
framing, the first car-building step. 
The order shows car serial number, 
color, five or six wheels, right- or 
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left-hand drive, trim (if special), 
and scheduled date. 

To give some slack to care for 
rush orders, approximately 25 bodies 
are stored in the prime coat without 
final color—which is a smaller num- 
ber of bodies than were previously 
standing around because of failure 
of synchronization of the production 
schedule. The sales department can 
order out one of these bodies when it 
needs to, and ordinarily at the same 
time starts a new body for this bank, 
to keep up the reserve. 

It is the duty of the manufactur- 
ing department to hold strictly to 
the order in which the sales depart- 








working days, is many days closer 
to his car. 

Let’s go back to the sales depart- 
ment cars. previously discussed. 
Under the present routine, most cars 
start out as sales department cars, 
but by the time they get to the trim 
line, most of them are sold cars, 
being completed to definite specifica- 
tions of distributer, dealer, or cus- 
tomer. 


Flexibility to the Last 


The essence of this new plan is 
that flexibility is retained in the pro- 
duction schedule up to the last pos- 
sible minute—and I don’t mean the 


Instead of ordering each car with complete 
specifications at the very outset, Packard’s 
sales department issues detailed instructions 
only as detailed instructions are needed 


ment instructions come down. If a 
black body is followed by a blue, a 
black, a red, another black—then the 
_ man in the paint booth turns out 
these bodies in exactly this order. 
The slack has been taken out. Parts 
no longer stand around awaiting the 
time when, some time today or to- 
morrow, the rest of the job may be 
along. It is all synchronized. 
When the LF (trim line) teletype- 
writer operator receives an o.k.’d 
finished body, he instantly notifies 
the sales department. Sales depart- 
ment immediately transmits to the 
LF and traffic teletypewriters the de- 
tailed specifications of the car as to 
accessories, special chassis equip- 
ment, export equipment, driveaway, 
destination, and shipment. 


Few Last-Minute Changes 


The responsibility is squarely on 
the sales department to make any 
changes in specifications prior to is- 
suing orders. After this point, 
changes are sent to the traffic depart- 
ment teletypewriter for transmission 
to the proper points in the plant. 
But because of this routine, very few 
last-minute changes are ordered. A 
few sold cars have to be started in 
the framing department, of course, 
but most sold cars are started in the 
trim line, on the first body of proper 
type and color to come along. You 
observe by now that the customer, 
instead of having to wait sixteen 
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last possible hour, but the last pos- 
sible minute. Consequently the num- 
ber of changes and amendments 
is reduced: First, because these 
changes are made in the sales de- 
partment before they reach the fac- 
tory; second, and quite as important, 
because the manufacturing operation 
takes place very soon indeed after 
the plant receives the order, and 
there is therefore little opportunity 
for anybody to change his mind. 
Notice also that the distributer is 
not notified. The reason, you see, is 
that his order (unless it is for some- 
thing very unusual) now does not 
start at the very beginning, but in- 
stead starts out as a semi-finished 
product at the trim line. There are 
fewer intervening days during which 
the Fort Wayne customer can “rob” 
the New York branch’s stock order. 
Likewise, since it takes us a smaller 
number of days than previously to 


Packard can say to the customer 
who wants to drive away his car, 
“Come over at 9:45 tomorrow 
morning”—and have it ready 


















manufacture exactly what the Fort 
Wayne customer wants, the chances 
are we can definitely promise it to 
him without touching the New York 
stock job—and keep our promise. 

Actually, on this new set-up we 
can tell a man who wants to drive 
away his car, “Come over and it will 
be ready at 9:45 tomorrow morn- 
ing.” When he arrives, the car is 
either ready for him or it will be 
within 15 minutes. 

If space permitted, any number of 
improvements could be listed as 
growing out of this change in pro- 
cedure. The number of “sales de- 
partment cars” which actually reach 
completion unsold has shrunk—there 
are only about 25 of them around the 
plant today, as contrasted with sev- 
eral hundred a year ago. Delays in 
getting shipping documents to dis- 
tributers ahead of shipments—some- 
thing that used to occur frequently 
over a Friday or Monday holiday— 
have been eliminated. Supplies of 
finished and semi-finished goods and 
parts lying around the plant for one 
reason or another have been de- 
creased by a percentage so great I 
hesitate to give it lest it lead to the 
false impression that we were pretty 
sloppy under the old plan. Every- 
where along the line things have 
been tightened up and oiled. The en- 
tire production process flows more 
smoothly, costs have shrunk, custo- 
mers are better satisfied. 


And Now the Cost 


One more point, the cost of doing 
all this by teletypewriter. The rental 
of the machines costs us less than 
$150 a month. That was more than 
made up by the transfer of the two 
men previously referred to, who 
spent their days scurrying around 
the factory looking up the status of 
orders and getting amendments to 
the places where they could not be 
lost track of or overlooked. There 
has been a substantial clerical sav- 
ing in the sales department, since 
one teletype operator—she is one of 
the former typists—handles work 
that previously kept three girls busy; 
and the cost of filing, stationery ex- 
pense, and such incidentals has 
fallen away to a shadow. All of 
which is unimportant in comparison 
with the major production results of 
the system, but worth knowing when 
the new plan had to be sold to the 
folks who control expense. 


FACTORY MANAGEMENT 
and MAINTENANCE 
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More Shift Schedules 


Be 


HIS is the last of three schedules 

illustrating how one concern has 
met the problem of adapting work- 
ing turns to the shorter work weeks 
that have been a major feature of 
the New Deal. 

All three have been published in 
the thought that they may help plant 
operating men work out their own 
schedules. The first schedule—for 
the 8-hour day, 40-hour week—ap- 
peared in October, page 457; the sec- 
ond—for the 6-hour day, 36-hour 
week—in November, page 492. Prior 
to that—to give you the complete 
picture of what Factory has pub- 
lished on this special problem of 
management—a somewhat different 
type of schedule for an 8-hour day, 
40-hour week was shown. See Sep- 
tember, page 386. 


All Men Are Equal 


Management’s first care in mak- 
ing up shift schedules is to see that 
all men are treated alike, that “days 
off” are equably’ distributed. 

That requirement has been rigidly 
observed here as in each of the 
schedules previously shown. Each 
man alternates two and three days 
off per week. Note, too, that this 


To help you adapt your 
working schedules to 
shorter work weeks and 
still give everyone in the 
plant a fair break 


“goes” for shift breakers as well as 
for regular workers. 

It will look at first blush as though 
the first three operators on Job No. 
1 get a better break than the fourth 
in the matter of week-ends off—as- 
suming, incidentally, that week-ends 
are more to be desired than week 
days. Actually it does not matter 
whether they are or not, for the in- 
justice, if any, washes out over the 
complete cycle, which is 42 weeks 
for this particular set-up. 

This month, as last, it has been 
impracticable to show the complete 
schedule for the entire cycle. That 
would require six sheets like the one 
illustrated. Enough has been shown, 
however, to make it possible for the 
interested reader to project the bal- 
ance. 

The cycle of progressive days off 
repeats after the first week; after 


3-Hour Day. 36-Hour Week 


42 weeks, cycles of shift changes and 
days off repeat simultaneously. 

Again, as last month, three jobs 
only are required to make things 
come out even. Of course any one 
of these schedules may be applied 
to any number of jobs, but unless 
the number of jobs is an even multi- 
ple of the number covered by the 
schedule, one shift breaker will be 
engaged only part time. 


Employees Like Them 


One point in connection with thece 
shift schedules has not been em- 
phasized as strongly as it ought to 
be. It is the very important point 
that employees like them. Not only 
are days off equitably distributed 
among the working personnel, but 
each man knows weeks in advance, 
if he’s interested, just what those 
days will be. Thus employees are 
able to plan ahead, and the more 
planning they do, the more is it 
likely that they will use their new- 
found leisure time to good ad- 
vantage. 

Further explanation of the prin- 
ciples involved in these shift plans 
may be found in the text that ac- 
companied the other schedules. 














36-HOUR WEEK—SHIFT SCHEDULE—8-HOUR SHIFTS 
Schedule repeated after 42 weeks 
Wk. End. 12/1  Wk.End.12/8 Wk.End.12/15 Whk.End.12/22 Wk. End.12/29| Wk. End. 1/5 Wk. End. 1/12 
Operator SMTWTFS SMTWTFS SMTWTFS' SMTWTFS MTWTFS SMTWTFS SMTWTFS 
ea | Saxxsick | laizxZd2Z222 @2@xs2333 se 2ex-btt fses22 2222x2335 S33223 1 
Brown......... | liieere 2222x223 333 35x x1 Ei? hes 2L22exz Ua FSSIesa SEPP: 
Rabin (50B-NoL poo 2aux x33333x xxdI1ix xx22222 xxx3333 3xx1111 Ixxx222 
gga 2ee3333 3xeeI lt ixv22 22° 2255 2'3's sexu il LlTize2z2 2222852 
eee eee eee eee eee eee Cm ) 
oe Se er ear 733 esl TTitse-<2 2222z%% 335532 % zsitviszsz eZ2zZz22%. 2223553 
& a = CJ) ee i) ae g 
pa sl2211% x222222x «233333 xxzzxiiii Lxee2222 .222e783 Sdevi is 
ick liveagoee 22xxse3 T3xcxz11 Liieeeze 22232243. Pees. lllixxx 
"pJob.No.2 9992nn3 3333xxx LLL11xx x2222xx 2133333x xxlililx xx22222 
| xx3333x xxlll1ilil Ex Ki2 22-2 22298 3's 3zxx 11 'i<2222 “2st 
oh @ ee s G ® ee 
a eer Seeettit tiaxue22 22oa0edd 233220 1 tIFixse2?.. 2222222 J3:33S3s 
eee e ee e ea ee & ee =e eee Bee 
aie Piitesn j22222ax xzw3SSSau wD ue «wx2222u 2£x33333 zxz2ttii 
ag eee xxx$333 3xx2iT1 lzee2g22  ef2zxas 3 as e201 PERS s22 
‘(Job.No.3 59 yux33 333xx11 Ilixxx2 2222xx3 3333xxx L1111ixx x2222xx 
33333xx xllilixx «22222x xx3333x xxi1llii Ee2e22222 Fe#ss33 
Legend: x—days off. 1—1st Shift—12p.m.to 8 a.m. 
@—dots over and under the Shift Breaker’s “days on” in- 2—2nd ” — 8p.m.” 4p.m. 
dicate the upper or lower job he is to cover 3—3rd ” — 4p.m.” 12p.m. 
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You Want to Know 


- - - and the editors will gladly tell you ... 
more about the things mentioned on this page 





Built-on sorter light, pedal oper- 
ated, simplifies the checking of 
punch cards after they’ve been 


machine sorted. The operator 
has only to hold a bunch of cards 
against the light source to make 
sure the holes line up and that 
cards are all of the same clas- 
sification 


® PROTECTIVE COATING, new, 
withstands action of caustic solu- 
tions at elevated temperatures, has 
been used successfully on brine 
tanks, resists acids. 


®SEVENTY-FIVE companies con- 
tributed to “Product Development” 
their methods and procedures in de- 
veloping new products or perfecting 
old ones. This report may be had 
for the asking. 


® VENTILATING FAN, for plant 
hot spots, is mounted on wheels, 
works where it’s wanted. 


® PAMPHLET for distribution to 
plant executives, also older and more 
thoughtful workmen—‘“A _ Back- 
ground for Labor Relations.” 


®SEEMS to be “paint month.” 
There’s a new booklet on synthetic 
resins that should be valuable to any- 
one who has a troublesome finishing 
or maintenance problem. 
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© LONGER PROTECTION, smooth 
and brilliant finish, are claimed by 
the makers of a new “flexible” alu- 
minum paint. 


®PENETRATING PRIMER kills 
rust, enables you to paint right over 
it with astonishing results. 


© AFTER IT HAS SET, it cannot 
burn. That’s what they’re saying of 
a new aluminum paint. It stands 
up to 200 deg. F. without discolora- 
tion, can be applied to hot or cold 
surfaces. 


® FOR YOUR DATA BOOK, tables 
that give weights per lineal foot of 
length for all sizes of hot finished 
and cold drawn tubing up to 102 in. 
outside diameter and 1% in. wall 
thickness. Free. 


®SWELLEST molded box: of the 
month, we think, is the one that’s 
built around a famous maker’s 
micrometer caliper. 


© FOR WATCHMEN, a new 5-cell 
focusing flashlight that can be in- 
creased to a 10-cell “mile” range 
searchlight by screwing on another 
section. 


® BRICKS, any shape, any color— 
also bricks so light they float, so 
tractable they can be sawed, yet so 
strong they can be used for building 
—are being made by a Scottish firm 
from shale. 


© GOOD NEWS for manufacturers 
of laboratory equipment and other 
users of tantalum. A Chicago con- 
cern has perfected a method of weld- 
ing this rare metal that will greatly 
increase its usefulness. 


©WANT TO PREVENT occupa- 
tional dermatitis? There’s a handy 
kit that contains a whole series of 
protective creams, covering require- 
ments of most problems, 


© PLUG IN a new humidifier any- 
where in your office. Uses about as 
much current as a 40-watt lamp. 


® REFRIGERATED BAG for per- 
ishable products contains pockets 
for dry ice; can be folded, baled, and 
returned to plant. 


® LOOKS LIKE a bolt, drives like a 
nail—a new one-piece expansion bolt. 
Drive it home, it’s anchored. 


® DRAINING drums and barrels is 
a one-man job with a new tilting 
and lifting rack. 


® RACKS of welded steel construc- 
tion will help you solve any box 
stacking problem. 


®SUCTION HOSE, recently de- 
veloped, is lighter, stronger, more 
flexible. Quickly restored to. shape 
if accidentally crushed. Easily con- 
nected to standard couplings, re- 
quires no soft ends. 


eTO FILL a new type of grease 
gun, the operator merely slips a 1-lb. 
factory-loaded cartridge into the 
barrel. 


® MENDING and electric tape, new, 
is 90 per cent pure rubber, meets 
building code specifications. 


® PRIMER, fifth edition and free, 
contains 64 pages of facts about 
sheet iron, including gage tables and 
glossary. 


This light indicator estimates 
adequacy of light by exposing 
sensitive film. If after 24 min- 


utes the film is darker than the 
protecting envelope, the lighting 
is good 
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HEREAS, the Company is de- 

sirous of improving and clari- 
fying its relationship with its em- 
ployees. 

Now, THEREFORE, the Company 
hereby covenants with its employees, 
with the intention of being legally 
bound hereby, as follows: 

I. The Company recognizes and 
accepts the principles of collective 
bargaining as provided for in Sec- 
tion 7(a) of the National Industrial 
Recovery Act, and is at all times 
willing to meet any of its employees 
or representatives of any of its em- 
ployees for the purpose of discussing 
wages, hours and working condi- 
tions, with the object of reaching a 
satisfactory understanding. 


Closed Shop Not Involved 


II. The Closed-Shop is not in- 
volved in this Agreement. No con- 
tract, or agreement, shall be entered 
into between the Company and any 
employee or group of employees or 
their representative or representa- 
tives that will, in any way, conflict 
with, or supersede, this understand- 
ing. 

III. Wage Schedules being paid as 
of August 9, 1934 will not be af- 
fected by the minimum wage pro- 
visions of any codes applicable to 
the Company’s operations. No reduc- 
tion in such wage schedules is con- 
templated. 

IV. When it is necessary to re- 
duce the working force, considera- 
tion shall be given to the following 
factors: Seniority—i.e., the length 
of employee’s continuous service 
with the Company; Family Status— 
i.e., whether married or single, num- 
ber of dependents, etc.; Ability—i.e., 
individual employee’s. skill and 
efficient service; Residence—i.e., 
whether or not employee lives in the 
community in which the plant is 
located. When the factors—Ability, 
Family Status, and Residence—have 
equal weight in the above considera- 
tion, Seniority shall govern. 

Employees who are essential to 
the efficient operation of the plant, 
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Aluminum and Labor Agree 


Text of agreement by and 
between Aluminum Company 
of America and its employees 


because of special training or ability, 
may be retained or rehired, regard- 
less of the other factors involved. 
The above rules shall apply by de- 
partments in any given plant, but 
the Company may give consideration 
to these rules in other departments 
of the same or other plants. Any 
employee or his representative or 
representatives shall, upon request, 
be advised of the reason or reasons 
why he has been dismissed or laid 
off. 

V. Whenever a reduction of force 
or a reduction in hours is necessary, 
the Company will give four days’ 
notice of such reduction unless can- 
cellation of orders, breakdown, ac- 
cidents, or other emergencies make 
such notice impossible. 

VI. When an employee is trans- 
ferred to a lower rated job, he will 
receive the rate for the job to which 
he is assigned. 

VII. When an employee is trans- 
ferred to a higher rated job and 
qualifies therefor, he will receive 
the rate for the job to which he is 
assigned. 

VIII. In the restoration of force, 
the same consideration mentioned in 
paragraph IV shall govern and if 
practicable, the employee shall be 
returned to his former position. 
Notice of a restoration of force shall 
be given by the Company as long 
in advance of such restoration as 
conditions will permit. If an em- 
ployee is not available within forty- 
eight (48) hours after notice of such 
restoration of force is given, he shall 
forfeit his place in that particular 
restoration of force, but, if within 
a period of ten (10) days he so 
requests it, he shall be given the 
same consideration at the time of 
any such subsequent restoration of 
force. An employee shall not lose 
his seniority status because of a lay- 
off, but his continuous service record 
shall not be lengthened during the 
lay-off period. An employee pre- 
viously laid off due to a reduction 
of force who was not restored to his 
former position when the force was 


restored, or his representative or 
representatives shall, upon request, 
be advised of the reason therefor. 

IX. When a new job is created or 
a vacancy occurs, consideration shall 
first be given to the oldest employee 
in the point of service, and he shall 
be given a trial if in the opinion 
of the management he has sufficient 
ability to fill such new job or 
vacancy. The employee’s failure sat- 
isfactorily to fill the new job or 
vacancy shall not penalize him with 
any loss of seniority. Any such em- 
ployee or his representative or rep- 
resentatives shall, upon request, be 
advised of the reason or reasons 
why he was not chosen to fill the 
new job or vacancy. 

X. When the requirements of the 
plant will permit, an employee shall, 
on his request and for reasonable 
cause, be granted leave of absence 
without pay for a limited time with 
the privilege of renewal. An em- 
ployee absent on leave who, without 
the consent of the Company, engages 
in other employment or who fails to 
report to work on or before the ex- 
piration of his leave, will be con- 
sidered as having quit without 
notice; if and when such an em- 
ployee is rehired by the Company, 
he will have lost seniority rights ac- 
quired through previous employment. 


No Discrimination 


XI. There shall be no discrimina- 
tion by foremen, superintendents, or 
any other person in the employ of 
the Company against any employee 
because of membership or non- 
membership in a labor organization 
or any other organization. 

XII. The Company has the right 
to discharge or lay-off any employee 
for cause, but the employee or his 
representative or representatives 
shall, upon request, be advised of the 
reason or reasons for such discharge 
or lay-off. 

XIII. Should an employee feel 
that he has been treated unjustly, he 
or his representative or representa- 
tives may present his grievance to 
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the proper representative of the 
Company, who will give it prompt 
and thorough consideration. He or 
they shall first take the matter up 
with his immediate superior. Fail- 
ing satisfactory explanation or set- 
tlement, he or they may appeal in 
turn to the general foreman, depart- 
ment head, plant superintendent, and 
highest ranking local representative 
of the Company. All requests for 
hearings with such local representa- 
tives of the Company shall be 
granted within ten (10) days after 
the application therefor, such appli- 
cations to be preferably in writing. 
All local plant conferences between 
an individual employee or his chosen 
representative or representatives and 
the local plant management, which 
must be held at the local plant dur- 
ing his or their regular working 
hours, shall be without loss of time 
to any such employees. Should the 
highest ranking local representative 
of the Company and the individual 
employee or his representative or 


representatives fail to agree, the 
matter may be submitted in writing 
to the President of the Company for 
his disposition after full considera- 
tion and such hearings, if any, as 
he may deem necessary or desirable. 
In the event that the employee or his 
representative or representatives are 
dissatisfied with the explanation or 
disposition of the matter made by 
the President of the Company, the 
matter shall, if agreed upon by both 
parties, be submitted to arbitration. 
In any event, any employee or his 
representative or representatives has 
the right, to the extent provided by 
law, to carry such matter to the Na- 
tional Labor Relations Board for its 
disposition; and nothing in this 
agreement shall be interpreted to de- 
tract from or add to such right of 
any employee or his representative 
or representatives. 

XIV. This Agreement shall be in 
effect for a period of six months and 
thereafter, until modified, after at 
least fifteen (15) days’ notice. 


GE Resumes Unemployment Reserves Plan 


ENERAL Electric Company’s 
unemployment’ reserves _ plan, 
adopted in June, 1930, and operated 
under its emergency provisions since 
December, 1930, was returned to nor- 
mal status on November Ist. Dur- 
ing the four years almost $5,500,000 
was collected from employees and 
the company, and over $3,700,000 
disbursed for employee benefits, leav- 
ing some $1,800,000 in the treasury. 
This plan operates on the basis of 
equal contributions from employees 
and the company; is administered 
by boards made up equally of em- 
ployee and company representatives. 
Funds are held in separate account 
by trustees. 

With return to normal operation 
the plan was slightly amended. As 
it now operates, an employee partici- 
pates immediately upon being hired. 
Formerly he had to wait a year. 
Maximum benefit is $15 a week, for 
ten weeks, with provision for loans 
without security or interest up to 
$200, and relief grants of $100, in 
any year. 

In normal operation the plan calls 
for payment of one per cent of ac- 
tual earnings by each employee earn- 
ing not less than 50 per cent of his 
average full-time rate, until he has 
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made normal payments of 156 weeks. 

During severe unemployment, 
emergency is declared and member 
payments cease. Collections of one 
or two per cent are then made from 
all employees receiving 50 per cent 
or more of full-time rate. Salaried 
employees earning $50 or more per 
week, although not normally eligible 
for membership in the plan, contrib- 
ute during an emergency. 


General Foods 
Adopts Annuity Plan 


NNOUNCED November 18, 1934, 

General Foods Corporation’s co- 
operative annuity plan assures old- 
age retirement incomes for em- 
ployees in 45 plants and 29 sales dis- 
tricts. Retirement ages are set at 65 
for male, 60 for female employees. 
Contributions from employees are 
matched by the corporation. 

The amount of income depends 
upon length of service and rate of 
earnings prior to retirement. An em- 
ployee may expect to enjoy an in- 
come equivalent to 2 per cent of aver- 
age earnings for every year of par- 
ticipation in the plan. Taking the 
typical case of an employee aged 35 


today, he will receive 60 per cent of 
whatever his average monthly in- 
come may be during the next 30 
years, 

If participating workers leave the 
corporation, they may (1) have their 
contributions returned, or (2) leave 
them with the insurance company as 
a paid-up annuity. If they have par- 
ticipated for fifteen consecutive 
years, they can, by leaving their own 
deposits with the insurance company 
receive retirement income based on 
the corporation’s contributions as 
well as their own. 


Selected Reading on 
Job Insurance 


OW MUCH do you want to know 

about unemployment insurance? 
If you think you haven’t time for 
more than a “quick shot,” try 
“Twenty Questions on the Economic 
Security of the People.” Send 25 
cents to the General Board of the 
Y.M.C.A., 347 Madison Avenue, New 
York, and get a clear, comprehensive 
statement of the facts that will help 
you form your own conclusions. 

For more extended study, there is 
a series of monographs on social in- 
surance that you can get without 
charge from the Metropolitan Life 
Insurance Company, 1 Madison Ave., 
New York. Monograph One is 
“Unemployment Insurance”; Four, 
“Social Insurance Legislation’; 
Five, “The Administration of Un- 
employment Insurance”; Six, “The 
Limitations of Unemployment In- 
surance”; while several others give 
the details of British experience. 

Keep in mind also that the Na- 
tional Industrial Conference Board, 
Inc., 247 Park Ave., New York, has 
a new book on unemployment in- 
surance that will be off the press 
before the first of the year. It will 
probably cost 50 cents. 

Other sources of information are 
National Association of Manufac- 
turers, 11 W. 42d St., New York, 
with its “Unemployment Insurance 
Handbook” ($1); Industrial Rela- 
tions Counselors, Inc., with a num- 
ber of standard references in this 
field; the Industrial Relations Sec- 
tion, Princeton University, Prince- 
ton, N. J.; U. S. Department of 
Labor, Bureau of Labor Statistics, 
with Bulletin No. 544 (50 cents). 
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Stevedoring Tractors 


REGINALD TRAUTSCHOLD 
Pompton Plains, N. J. 


Speed and economy are essential 
when shifting and realigning heavy 
machinery in a busy factory. At the 
plant of the Cleveland Tractor Com- 
pany, Cleveland, this class of work is 
customarily assigned to one of the 
crawler-type tractors manufactured 
at that establishment. No matter 
how heavy the duty, these machines 
work more rapidly and place ma- 
chines more accurately than was pre- 
viously possible. 

Heavy machine tools, such as the 
7,000-lb. multiple-drill press  illus- 
trated, are hauled or shoved to new 
locations, even from one building to 
another, while machines standing on 
legs are placed on skidplates and 
pulled into position. 


Checking Alignment 
of Bedplates 


JOHN E. HYLER, Peoria, Ill. 


Maintaining proper alignment of 
machine bedplates in series, with 


rolls between, is a complicated job 


unless means are available for 
making a quick check. In most cases 
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the rolls are slightly higher than the 
bedplates, making it impracticable 
to use a straight-edge, although it 
can be used to advantage in aligning 
the rollers. 

The tool shown is applicable to all 
cases and is especially helpful for 
crosswise aligning, checking of 
wear on individual plates, and so on. 
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It consists of a piece of perfectly 
straight shafting, with turned and 
bored bushings mounted on it with 
a snug, push fit. When using this 
tool it is laid in place as shown, and 
a thin piece of tissue paper put be- 
neath each bushing. If any of the 
pieces of tissue are loose enough to 
slip out readily, the corresponding 
bedplate must be slightly raised. 
The plates are thus brought to the 
point where all the pieces of tissue 
are snugly held. 

The diameters of the bushings 
may be varied in order to maintain 
any required relative setting of the 
plates. Thus, if the front infeed 
plate of a planer must be kept 7? inch 


lower than the others the corres- 
ponding bushing will be 34 inch 
greater in diameter. 

This tool will roll crosswise of the 
machine bed, making it convenient 
for crosswise checking at all points. 


Mr. Hyler’s contribution has 
been awarded the $10 payment 
offered by the editors for the 
best Maintenance Short sub- 
mitted during the past month. 


Thawing Frozen Water Pipes 
With Arc Welding Generator 


S. C. OSBORNE, Chief Engineer 
Wilson Welder & Metals Co., Inc. 
North Bergen, N. J. 


Thawing frozen water pipes is a 
troublesome job for which an arc 
welding generator is well suited. 
All that is necessary is to connect the 
terminals of the welding generator 
through suitable cables to opposite 
ends of the section of frozen pipe. 
The heat generated in the pipe by the 
current flowing through it is suffi- 
cient to melt the ice quite rapidly. 

A number of precautions must be 
observed. It is essential that the 
current capacity of the machine 
never be exceeded for any extended 
period. If the pipe can be thawed 
in 1 hour the current can be brought 
up to the full 1-hour rating of the 
machine. If the pipe can be thawed 
in 15 minutes to one-half hour the 
generator may be used at full 
capacity provided it is allowed to 
cool for a time after one section has 
been thawed. 

It is always advisable to take a 
long enough section of pipe so that 
the terminal voltage of the machine 
is approximately its rated value. 
That is, when using a 25-volt ma- 
chine take a long enough section of 
pipe so that the voltmeter of the 
machine shows 25 volts, and so on. 
The object is merely to operate the 
machine at its maximum efficiency. 
In any event the machine should 
never be operated at more than rated 
terminal voltage. 

It is difficult to specify the current 
value to be used for different sizes 
of pipe because joints, the presence 
or lack of insulation, and the loca- 
tion of the pipe (whether below 
ground, in a wall or concrete floor, 
or out in the open air) affect the heat 
loss from the outside of the pipe and 
therefore the amount of heat re- 
quired to melt ice in it. The accom- 
panying table may be used as a 
guide. It is based on the assump- 
tion that the pipe has been frozen 
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solid, that it is in free air, and that 
approximately half of the heat is 
lost from the outside of the pipe to 
the air. The pipe sizes given are 
for standard-weight iron pipe. 

Current values given in the table 
should be sufficient to melt the ice 
completely in 1 hour. If the pipe is 
small, increasing the current will 
shorten the time. However, the cur- 
rent values used should never be 
greater than four times those given 
in the table because of the danger 
of damaging fittings and joints in 
the pipe. 

If the pipe to be thawed is ex- 
posed to very low temperature, 
such as on the outside of a building, 
in frozen ground, or under freezing 
water, higher current values must be 
used. Hence, it can be seen that a 
great deal of “cutting and trying” is 
necessary in order to thaw frozen 
pipes satisfactorily under all condi- 
tions. 


CURRENT REQUIRED TO MELT 
ICE IN PIPE IN 1 HOUR 





Standard Iron Brass Copper 
Weight, Pipe Pipe Pipe 
I.P.S.,In. Amp. Amp. Amp. 
y, 30 45 80 
4, 45 65 100 
1 60 85 150 
1% 80 100 200 
1y, 125 150 300 
2 170 200 350 
* 


Emergency Repair 
of Large Shaft 


H. E. ODENATH, Chief Engineer 
Sears, Roebuck and Co., Philadelphia 


Breaking of a 3té-inch shaft which 
was carrying a load of at least 150 
hp. created a serious emergency. We 
knew it would take three or four 
days to secure a new piece of shaft 
of the proper length, with all the 
necessary keyways, shrinking of 
couplings, and so on, and this par- 
ticular drive could not be spared. It 
was, therefore, imperative that we 
find some way to continue this drive 
in service. 

To do this we cut a number of flat 
pieces of iron + inch thick, ? inch 
wide and about 18 inches long, had 
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the blacksmith make two clamps, as 
shown in the sketch, which were 
clamped securely to the shaft on 
each side of the break, and tied the 
flat pieces of iron over the broken 
joint with a piece of string. We 
then secured a heavy piece of chain, 


passed one of the bolts of each of the 
clamps through the end links and 
turned the shaft over until the chain 
came up snug. With this arrange- 
ment we kept the broken shaft 
functioning perfectly until the new 
one was secured. 





Sloping Lawn Easily Made 
HARRY L. SPOONER, Peoria, Ill. 


When winter comes, spring’s not 
far behind, which means time to 
think about plant grounds. 

If you have had poor luck seeding 
sloping land, try a method that 
worked like a charm at the L. R. 
Nelson Manufacturing Company, 
Peoria. After seeding, wet the 
ground thoroughly, then cover with 
cheesecloth tightly stretched and 
fastened down by 10-penny nails 
driven six inches apart along the 
edges. You will find that the cloth 
holds the earth effectively in place, 
stops washouts, acts as a moisture 
mulch. The grass grows right up 
through it. 

You needn’t even remove the cloth. 
Let it decay. For instance, if the 
lawn is made in the fall, the cloth 
acts as protection for tender young 
grass, will be practically decayed by 
spring. 

e 


Rotary Converter Serves as 
Double-Current Generator 


J. L. YounG, St. Marys, Ohio 


Recently the supply of 25-cycle 
current to a local plant was dis- 
continued, which brought up the 
problem of obtaining direct current 
for the operation of a large yard 
crane, and 25-cycle alternating cur- 
rent for several intermediate-sized 
motors. 


An apparent alternative was to 
prepare to use the 60-cycle current; 
but the cost of replacing all of the 
25-cycle motors with the 60-cycle 
type was so great that this pos- 
sibility was dismissed. 

Thought was then given to the pos- 
sibility of using a 60-cycle motor to 
drive a rotary converter, which had 
previously run on the 25-cycle and 
supplied direct current for a crane, 
so that both 25-cycle and direct cur- 
rent could be taken from the ma- 
chine. Several test runs at various 
load points disclosed that such opera- 
tion would be satisfactory, although 
some doubt had been expressed as to 
the results. It is a railway-type 
rotary converter of 400-kw. capacity, 
operating at terminal voltages of 650 
volts d.c. and 400 volts a.c. 

The only change involved in pre- 
paring the machine for its new serv- 
ice was the removal of the 25-cycle, 
direct-connected starting motor from 
the extension of the rotary armature 
shaft. This motor was replaced with 
a large pulley of the proper diameter 
ratio to that’of the 60-cycle driving 
motor pulley so as to obtain the cor- 
rect armature speed for the rotary. 
This was important in order to keep 
the frequency of the alternating cur- 
rent from the machine at the desired 
value of 25 cycles. No changes in 
the armature or in the internal elec- 
trical circuits were necessary. 

The rotary has operated very satis- 
factorily since the change was made, 
requiring only the usual maintenance 
attention. 
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Adapting a High Jack 
for Low Openings 


CHAS. H. WILLEY, Penacook, N. H. 


























Frequently it is necessary to shift 
machines on their foundations or 
lift other low, heavy objects under 
which it is not possible to place an 
ordinary jack. Under such condi- 
tions the forged step and base shown 
in the illustration are life-savers. 


Broken Press Frame 
Repaired by Clamping 


WILLIAM C. BETZ, Equipment En- 
gineer, The Fafnir Bearing Com- 
pany, New Britain, Conn. 


When the frame of a 25-ton s¢rew 
press broke across the screw hole 
hub, we found that to have the frame 
oxyacetylene-welded would cost ap- 
proximately $80. A new frame 
would have cost nearly $200. 

We could get no guarantee that 
the frame, if repaired by welding, 
would be any stronger than it was 
before the break; so we decided to 
repair it ourselves, which we did at 
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a cost of approximately $40. The 
job was done as follows: 

We made two bolts of 2-in. 
diameter machinery steel, threading 
both ends. Nuts were screwed on 
one end and the rods peened over to 
hold them in place. Two pieces of 
iron were planed to the shape shown 
in the illustration. 

A recess was cut out on both sides 
of the frame to receive the bolt 
bodies. The bolts and the angle on 
the clamp bars hold the top of the 
frame so that it can not push up 
when pressure is applied to the 
screw. The nuts were tightened 
while the screws were hot. 

This repair was made about four 
years ago and although the press has 
had very hard usage it is still in good 
condition. 


Form for Reinforcing 


Steel Columns with Concrete 


K. B. HUMPHREY 
Waterloo, Wis. 
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Several small steel columns that 
support the perforated-metal grow- 
ing floor in a malt house had rusted 
badly near the floor line, but were 
otherwise in good shape. There was 
a 4-foot space between the metal 
floor and the concrete subfloor, to 
permit circulation of air. Instead 
of replacing the columns a concrete 
base was poured around them. 

To facilitate the work a two-piece, 
removable form was made of heavy 
galvanized iron. The two pieces of 
iron were bent around a piece of 
wood of the desired diameter and 
flanges formed, as shown. Two 7- 
inch bolts were used on each side to 


hold the form together. Although 
these forms were round, they could 
easily be made octagonal or square. 

A form like this is much easier 
to handle and makes a better-looking 
job than wooden forms. Two bricks 
laid at each side of the form will 
keep it in position while the concrete 
is being poured. Greasing before 
pouring the concrete makes a 
smoother job and also facilitates 
easy removal. 


Metal-Lined Bins 
for Packing Waste 


SourcE: Norma-Hoffmann Bearing 
Corp., Stamford, Conn. 





To prevent newspapers and waste 
used in packing bearings for ship- 
ment from constituting a fire hazard, 
the bins in which they are stored 
have been lined with metal inside 
and out. The lid, counterbalanced to 
stay open for convenience, is hung 
with fusible links which will cause 
it to drop in case of fire, protecting 
or isolating the waste. 


Keeping Constant Relation 
Between Variable Speeds 


FRANCIS A. WESTBROOK 
Center Conway, N. H. 


A cement plant recently faced the 
problem of maintaining a constant 
relative speed between the slurry 
feeder for a rotary kiln and the kiln 
itself. It was worked out so success- 
fully that the product is of much 
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more uniform quality. Automatic 
control was substituted.for manual 
control and the results have been so 
good that other kilns in the plant 
are being modernized in the same 
way. 

The problem involved synchroniz- 
ing speeds where two machines 
operate at different speeds but the 
relation must be kept constant. With 
the old arrangement use was made 
of a slipring motor. Speed variation 
was not accurate because the load 
was not uniform. The feeder was 
driven by a 250-volt d.c. motor. 
Difficulty in maintaining the desired 
relative speed between the slurry 
feeder and the kiln was due to the 
fact that accurate control of the kiln 
speed was not always practicable 
with the slipring motor; consequent- 
ly, when the controller of the slurry 
feeder motor was set for a certain 
speed the relative speeds were not 
always what was needed. 

Furthermore, the manual control 
had the shortcomings of all manual 
operation in that it was subject to 
the skill and close attention of the 
operator. If, as sometimes happened, 
he did not make the proper adjust- 
ments, either too much slurry would 
be delivered to the kiln, impairing 
the quality of the output, or not 
enough would be delivered to it, 
which reduced the efficiency of pro- 
duction. Either of these conditions 
might, sometimes did, go on for an 
hour or two before being discovered. 

The question of providing auto- 
matic electrical control of the motors 
was considered carefully, but it was 
found to be complicated, expensive, 
and not practicable under the con- 
ditions. It was shown, however, that 
a combination of mechanical and 
electrical control would be compara- 
tively simple and inexpensive. It 
consists of a standard, variable-speed 
transmission with automatic elec- 
trical control and a differential con- 
trol box. The arrangement is shown 
in the diagram. 





SPECIAL NOTICE 


$10 will be paid for the 
best Operating Short 
submitted by the 20th of 
December. The Editors 
are the judges. Other 
Shorts accepted will be 
paid for at attractive 
space rates 





A steel band 3 inch thick was spot 
welded to the kiln over its entire cir- 
cumference. The speed of the kiln 
is communicated to a friction wheel 
made of a steel pulley approximately 
12 inches in diameter, covered with 
brake lining, and held against the 
band by a heavy spring. A light 
roller chain transmits the rotation of 
the wheel to one of the shafts of the 
differential control box interposed 
between the variable-speed trans- 
mission and the machines to be regu- 
lated. The differential gives the 
needed movement to the extended 
lever of the automatic control on the 
variable-speed transmission which, in 
turn, controls the speed variations. 

The other shaft of the differential 
is connected to the worm gear speed 
reducer through which the slurry 
feeder is driven. Both of these 
shafts must operate at the same 
speed, but in opposite directions, and 
if there is any difference in these 
speeds it is corrected by the move- 
ment of a collar on the threaded 
shaft connected with the speed re- 
ducer. This movement is communi- 
cated to the controller on the vari- 
able-speed transmission, which then 
automatically adjusts the speed of 
the slurry feeder. 

The motor driving the feeder is 
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mounted on top of the variable-speed 
transmission; the rotary kiln is 
driven independently. The threaded 
shaft of the differential is connected 
with the control lever on the elec- 
trical control of the variable-speed 
transmission by means of a small 
wire cable running over grooved 
pulleys. 

Speed of the rotary kiln is 4 to 1 
r.p.m, and with this arrangement 
speeds of 2 to 8 r.p.m. on the slurry 
feeder may be obtained. This speed 
range may be changed to 2 to 4 by 
changing one of the sprockets on the 
drive from the contact roller on the 
kiln to the differential. 


Correction 


In the third paragraph of the 
article “Diesel Performance Meets 
Estimate,” on page 519, November 
issue, it is stated: “A 31-day check 
of operating costs showed that dur- 
ing this period 8,360 kw.-hr. was 
produced with a total consumption of 
8984 gallons of fuel oil, giving an 
average of 9.305 gallons per kilowatt- 
hour.” 

The latter part of this statement is 
obviously in error and should have 
read: “,.. giving an average of 9.305 
kw.-hr. per gallon.” 
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Worn Shaft 
Repaired by Bushing 


HARRY SWANSON, Minneapolis 


A shaft of large diameter with a 
worm milled in the center was sent 
in to have one end built up where it 
had been worn away when the ball 
bearing became clogged with dirt and 
froze. This shaft was so heavy that 
we felt there was danger of warping 
if we tried to build it up by welding. 
Therefore, it was put between 
centers in a lathe and the worn 
place turned down to accommodate a 
split steel bushing. 

The wall of this bushing was made 
3/16 inch thick. Careful machining 
produced a good fit on the shaft and 
in the ball bearing, at a minimum of 
time and expense. 


FACTORY MANAGEMENT 
and MAINTENANCE 
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Phototube Pump Control 


ESERVE water supply for our 

plant is stored in a steel stand- 
pipe 100 feet high, having a capacity 
of 100,000 gallons. One-tenth of 
this capacity, 10,000 gallons, is al- 
lotted as a reserve supply for cer- 
tain dwellings and the plant plumb- 
ing systems; the remainder is re- 
served for the automatic sprinklers 
and fire hydrants. 

To effect this dual-storage feature, 
the 8-in. riser from the pump line 
was carried up to a point 10 feet be- 
low the overflow outlet. Fill pump- 
ing is done with the same pumps 
that supply the home and plant sys- 
tems. If the pumps have to be 
stopped for any reason, 10,000 gal- 
lons of water is still available for 
home and plant use. Should this 
amount be entirely drawn out, there 
is a reserve of 90,000 gallons below 
the riser, for fire protection. 

Since failure of water supply to 
the homes assures steps to restore 
the service as quickly as possible, 
the likelihood of having at any time 
an inadequate reserve for fire pro- 


Kept the desired water 


level in a standpipe when 
the watehman couldn’t 


H. H. ILER 


Chief Engineer, Union Bleachery 
Greenville, S. C. 


tection is minimized, because the 
90,000-gal. supply below the riser 
must be restored when pumping is 
resumed. 

Formerly the watchmen were re- 
lied upon to start the pumps when 
the altitude gage showed insufficient 
reserve, and to stop them when the 
tank was almost full. As a result 
there were frequent shortages of 
water for homes and plant, and fre- 
quent overflows of the standpipe. 
These occurrences were not only an- 
noying, but constituted a waste of 
power and water. Therefore, it was 
decided to make operation of the 
pumps automatic. 

After investigation of different 
methods, none of which seemed suit- 
able for our conditions, the photo- 
tube control system shown in the 
illustrations was worked out and ap- 
plied. The cost was nominal; the 
system has been found to be effec- 
tive and dependable. 

It will be seen that the conven- 
tional hand was removed from the 
altitude gage and a _ rectangular 
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Schematic arrangement of phototube control for water pumps 
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When the water level drops the 
hole in the gage is uncovered, al- 
lowing a light beam to pass 
through and fall on the phototube 
in the housing behind the gage 


BEERS 


metal strip substituted as a light- 
beam interceptor. It is self-balanc- 
ing in all positions; hence it does 
not affect the accuracy of the indi- 
cation at any level. A hole was 
drilled through the dial and back of 
the gage to permit the light beam 
from a 40-watt lamp to pass through 
it and strike the light-sensitive cell 
inside the relay case behind the gage. 

The position of this hole was lo- 
cated by calibrating the gage to 100 
feet of water in the standpipe, as 
maximum, and to 90 feet as mini- 
mum. Then the indicating strip was 
set to intercept the light beam just 
ahead of the “full standpipe” posi- 
tion, and thus stop the pumps. When 
the level falls about 2 feet in the 
standpipe, the strip uncovers the 
hole enough to permit the light beam 
to affect the phototube and start the 
pumps. 

A snap switch was provided to 
cut off the light when automatic 
operation is not wanted. 
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What type and size of motor, 


Laying Out Individual Drives 


what 


type and rating of mechanical power trans- 
mission equipment, for that new job? 
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These 10-hp., 1,750-r.p.m. motors drive spinning frames. 
are 84 inches, and driven pulleys 12} inches, in diameter, spaced on 


11}-in. centers. 





ROBERT W. DRAKE 
Mechanical and Electrical Engineer 
Indianapolis 


Motor pulleys 


Light double belts, 4 inches wide, are used on the left- 


hand row of machines, V-belts on those at the right 


PPLICATION of motors to in- 
dividual machines brings out 
three problems—determination of 
the proper size of motor, selection of 
the best type of drive for the appli- 
cation, determination of the proper 
size of drive. Of these three prob- 
lems the first is, in general, the most 
difficult, the second relatively easy, 
and the last intermediate in diffi- 
culty. 

If one is installing a new machine 
and another identical or similar in- 
dividually driven machine is in serv- 
ice, it is a comparatively easy matter 
to run a simple test to determine the 
average load, load peaks during oper- 
ation, and duration of the peaks. It 
is then possible to make an intelli- 
gent choice of motor size to suit the 
load conditions of the new machine. 

When the capacity of the motor 
on the machine in service is reason- 
ably suitable, as good or better 
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choice of motor capacity for the new 
machine may frequently be made by 
observing the temperature of the 
driving motor after five to eight 
hours of steady operation. 

If the temperature measured on 
the back of the laminations exceeds 
the room temperature by less than 
55 degrees F. or 30 degrees C., it is, 
in ordinary cases, safe to use the 
next smaller size of motor on the 
new machine. Temperature is best 
measured by pressing the bulb of a 
thermometer into a dab of putty in 
contact with the back of the stator 
laminations and covering the whole 
with a pad of felt or waste. 


Temperature Test 


A rougher method of judging 
whether the next smaller size of 
motor will do is: After the motor 
has been in normal operation for 
some hours on a hot summer day, if 





the hand can be borne on the back 
of the laminations continuously, even 
with severe discomfort, the next 
smaller size of motor will serve. 

_ There are, however, exceptions to 
the application of motors on a tem- 
perature basis alone. In some in- 
stances the smallest size of motor 
that will be satisfactory is deter- 
mained by the stalling load. Such ap- 
plications are in the minority, al- 
though not uncommon. 


With Heavy Flywheels 


Punchpresses, shears, gang 
presses, and such machines fitted 
with heavy flywheels to assist in 
carrying the extreme peak loads are 
a case in point. The hardest work 
that the motor ever has to do is to 
overcome static friction and bring 
the flywheel to speed on some cold 
Monday morning when the oil has 
been squeezed out of the bearings 
over the week-end. Any motor capa- 
ble of doing this will run cool when 
the press is under normal operating 
load. 

Special motors are built that are 
particularly adapted for such appli- 
cations, since they develop an abnor- 
mally high starting jerk. When up 
to speed they “lie down” under any 
momentary high-peak load and let 
the flywheel bear the brunt of it. 
Then they bring the flywheel quickly 
up to speed again, ready for another 
press operation. 

Use of such motors is always ad- 
visable for driving individual ma- 
chines with flywheels. They are 
cheaper, since a smaller motor will 
handle the job, and they cause less 
power loss, although at rated load 
these special motors are a trifle less 
efficient than standard motors. The 
saving in power comes from the fact 
that since the special motors are of 
decidedly lower rating, if correctly 
applied, they operate at a much 
higher percentage of rated full load. 
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For the same reason they give a 
higher average power factor. 

Most conveyors, bucket elevators, 
and such loads are hard to start. It 
is not safe to apply motors to these 
loads solely on the basis of heating. 
Special motors are made for such 
applications. They have the same 
starting jerk as the motors designed 
for flywheel applications, but are not 
designed to slow down on peak loads, 
since there is no flywheel to carry 
through on the peaks. 


Safe 


Unfortunately, it is not usual to 
have a duplicate machine available 
for test. Then several alternatives 
are available, none of them very sat- 
isfactory. 

For example, the driven machine 
may be motored according to the 
recommendations of the manufac- 
turer. This procedure is almost in- 
variably “safe.” The manufacturer 
bases his recommendations upon the 
heaviest job the machine is capable 
of doing, with a safe, sometimes 
very large, margin. Obviously, his 


Mechanical power transmis- 
sion is a field for power loss 
reduction in which plant men 
may make real savings in 1935 


recommendations must be based on 
the heaviest job, since if they are 
too “safe” nothing much worse than 
half-hearted complaints are heard, 
whereas if he recommends too small 
a motor he will have furious custom- 
ers buzzing like hornets about his 
ears. 

For such operations as shearing, 
punching, milling, drilling, cotton- 
spinning, and steel rolling, consider- 
able research on power requirements 
has been carried out and the results 
have been published. 

One who knows where to find that 
information can make a close esti- 
mate of the power required from 
consideration of the job to be done 
and the estimated production per 
hour. This is by far the best way 


to estimate power requirements of 
the few kinds of jobs to which it 
is applicable. Most plant engineers 
lack the necessary data and experi- 
ence in their application except for 
a few types of machines. 

In most cases the only practical 
method of fitting a motor to the job 
is to select it by guess or from the 
machine manufacturer’s recommen- 
dation, much the same thing. When 
the installation is in service, test 
the motor with the machine running 
at full load, make any necessary al- 
lowances for the effect of oversize 
stock, abnormally tough or wet stock, 
or dull tools, and change to the cor- 
rect size of motor. 


Trial and Error 


This sounds like a rather trouble- 
some procedure, and so it is, but fre- 
quently there is no alternative ex- 
cept to operate a misfit motor and 
accept the increased investment, in- 
creased power loss through de- 
creased motor efficiency, and the in- 
creased power costs and distribution 

(Continued on advertising page 42) 


Maintenanee Ticklers 


TICKLERS for good maintenance 

practice will find the maintenance 
ticklers we use in our plant a big 
help. Briefly, as head of a large 
maintenance force, my memory is 
severely taxed and would surely fail 
me if I did not resort to some me- 
chanical means of backing it up. 

Four or five years ago, therefore, 
I figured out a tickler system which 
has been in effect ever since. 

For every maintenance job that 
must be done periodically, a form 
like the sample shown is made out. 
For permanency’s sake we use an 
impregnated linen form that will 
stand more abuse than a card. 

For instance, the sample instructs 
one H. C. Paul to take certain meter 
readings on certain dates. My clerk 
sees that the tickler goes to Paul, 
and when the readings have been 
taken and noted on the back, the 
tickler comes back to me duly signed. 
I sign my name over Paul’s to sig- 
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RICHARD DILWORTH 


Plant Engineer, Lorraine Manufacturing 


Company, Pawtucket, R. I 


nify that the matter has been prop- 

erly brought to my attention. 
Between myself and my depart- 

ment heads we have something like 


Tickler #4 
Mr. 4.0. Pau/ 


lowing work dates gi 


a hundred of these ticklers in serv- 
ice. They have done wonders. We 
are all tickled to death with the 
results we’ve been getting. 


Date |Sign Here} Date | Sign Here 


“/fJ~ 
7-/P-3 
tS" 
1-3 
&-F- 
T-/5- 
F-2%Q 
F2 
9-5* 
12- 
9-/ 
26- 
-3- 


/ 
/o- 

3/- 
i 

(-1¢- 


Report to Mr. D /worth when this has been attended to 
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New Boxes for Old 


Lumber salvage is one more 
attack on waste that many com- 


panies ean profitably 


launeh 


H. A. HILLMAN 


Cost Supervisor, Westinghouse Electric 
& Manufacturing Company 
East Pittsburgh 


UMBER salvaging operations in 
our East Pittsburgh plant save 
the company $1,200 a month. Usable 
lumber is available from crates from 
incoming material, blocking and pil- 
ing from cars received, dismantling 
of buildings, and the salvaging of 
bins and other wooden equipment. 
Reclaimed lumber is used to make 
crates for the shipment of completed 
apparatus, to repair wood reels and 
manufacture new reels; it is also 
sold for cash to employees. Boxes 
are saved for use in the factory and 
shipping department, and for main- 
tenance work. 


Graded on Receipt 


Miscellaneous scrap lumber is re- 
ceived in the lumber salvaging de- 
partment via railway cars, industrial 
trucks, or hand trucks from all parts 
of the factory. It is graded at the 
time of receipt as to suitability for 
use as boxing lumber and light 
scrap, blocking and heavy lumber, 
usable boxes either for use in the 
factory or for return to supplying 
works, and worthless scrap. Con- 
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siderable importance is attached to 
this grading; it is easy to lose all 
possible profits by reclaiming lumber 
which costs more after expending 
the labor than its value. 

Lumber that is too small, split, 
full of nails, or otherwise unsuited 
for reclaiming is immediately con- 
signed to tke boilers located adja- 
cent to and in the same building 
with the lumber salvage depart- 
ment; these boilers generate high- 
pressure steam. 

Large crates are knocked apart, 
nails pulled from the center of 
boards. Boards are passed to the 
circular saws to have a few inches 
cut from the ends, after which they 
are cut to lengths suitable for mak- 
ing standard crates. Open orders 
are furnished the lumber salvage de- 
partment by the shipping depart- 
ment for lengths that can be used in 
large quantities. This makes eco- 
nomical cutting possible with mini- 
mum waste. It also eliminates the 
cost and waste of cutting in the box 
shop. Note that nails are removed 
by cutting a few inches from the 


Reclaimed lumber costs West- 
inghouse $22 a thousand as 
against $36 for new crating 
material. Saving, under nor- 
mal conditions, $1,200 a month 


ends of the boards. It takes less 
labor and eliminates split ends. 


Figure It Out 


Under normal operating condi- 
tions, six men are engaged in lumber 
salvage. The group is composed of 
one supervisor, two sawyers, one reel 
repairman, one drum cleaner, and 
one laborer. Cleaning oil and var- 
nish drums by steaming and in a 
rotating drum cleaner is combined 
with lumber salvage because drum 
cleaning is a part-time job. 

Lumber salvage under normal ac- 
tivity in the factory—which is about 
80 per cent of capacity—amounts to 
35,000 board feet a month. The 
standard or budgeted cost for re- 
claiming this lumber is $22 per 1,000 
board feet. This replaces an 
equivalent amount of new boxing 
lumber after it is cut to length, 
ready to be made into boxes. The 


average cost of new boxing lumber 


is about $30 per thousand. Making 
an allowance for short ends and the 
expense of cutting, the reclaimed 
lumber replaces a like amount of 
new lumber at about $36 per thou- 
sand. There is.a net gain of $14 
per thousand or $490 per month. 


Old Crates Repaired 


In addition to the lumber salvaged, 
approximately 1,000 crates per 
month are returned for use at a 
saving of about $.30 per crate after 
making allowance for handling and 
freight charges, a total of about $300 
per month. About 250 broken wood 
reels are repaired and 200 drums 
cleaned per month. A considerable 
quantity of sawdust is delivered to 
the shipping department for pack- 
ing, and sales of reclaimed lumber to 
employees amount to several hundred 
dollars per month. While it is diffi- 
cult to measure the exact savings 
realized, an estimate of $1,200 per 
month is_ probably conservative 
under normal operating conditions. 
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Extra Eyes for Executives 


If you ean’t be in two places at 
onee, let a central supervisory 
system tell you what’s going on 


PERATING executives and su- 

pervisors can be in only one 
place at a time, and hence can hardly 
be expected to check personally all 
of the conditions that may need 
watching. Where the indication or 
control required does not justify the 
use of expensive instruments, or 
they are not applicable, a so-called 
centralized supervisory system will 
save much time and effort. 

The heart of such a system is a 
central annunciator, which should be 
placed where it will most readily re- 
ceive attention, or be within the vi- 
sion of those who supervise the ac- 
tivity in question. Annunciators can 
be built in numerous ways, but the 
lamp type is the simplest. It can be 
used for supervision of all devices 
where a permanent electric contact 
indicates an abnormal condition. No 
relays or other mechanisms are used; 
therefore this type of annunciator is 
practically foolproof and _ trouble- 
proof, seldom requiring attention. 


Easily Installed 


A lamp annunciator usually con- 
sists of a group of bullseyes banked 
as required, each having a small, 
pilot-type lamp behind it that, when 
lighted, illuminates the lens in the 
bullseye. The lens should be convex 
type with a ground flat back, giving 
a frosted effect which prevents dis- 
tortion of numbers or letters placed 
behind the lens. With such a type 
of bullseye, color inserts can be used 
behind the lens. Diameter of the 
lens to be used depends upon the 
visibility required. The usual com- 
mercial types come in sizes from 3 
to 1 inch in diameter. Most people 
can read 3- to ?-in. numbers on a 1- 
in. lens at a distance of 30 feet. 

Central supervisory systems are 
simple and inexpensive to install, but 
certain standards must be main- 
tained. Since they operate on low 
voltage, conduit is not required, ex- 
cept where desirable as a protection 
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H. R. KIRKLAND 


President, H. R. Kirkland Company 
New York 


for the wire. Standard rubber-cov- 
ered copper wire should be used; 
unless the runs are unusually long, 
No. 19 wire will suffice. The type 
of wire usually used for telephone 
installations is satisfactory. 


Current Required 


Twenty-four volts is probably the 
best operating voltage. Where alter- 
nating current is available, a trans- 
former can be used; it should be of 
sufficient capacity to light all of the 
lamps at one time, although such a 
condition would hardly ever exist. 
For d.c. operation it is desirable to 
use a small motor-generator set. 
Battery operation is not recom- 
mended unless duplicate sets are 
available with suitable charging ap- 
paratus. 

Lamps of the G6 or T3 type are 


preferable. Current consumption of 
these lamps is approximately 0.17 
amperes. In order to insure long 
lamp life and dependable service, it 
is advisable to operate signal lamps 
considerably under their rated volt- 
age. They will produce satisfactory 
illumination when operating 25 per 
cent below rating. Lamps of .25 per 
cent higher voltage rating than the 
service can be obtained (for exam- 
ple, a 32-volt lamp for 24-volt serv- 
ice), or small resistors can be placed 
at or near each lamp to reduce the 
voltage. These methods are superior 
to having the transformer or gen- 
erator produce a lower voltage at the 
source, since line losses are con- 
trolled better. 

For many reasons, it is necessary 
to keep the temperature of certain 
rooms, ovens, tanks, and so on, 
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Figure 1.. With this scheme of connections the thermostat or other 
contact-making device indicates when either the high or low limit has 
been exceeded, but does not distinguish between them. A buzzer in the 
common return, as at X, will sound as long as any lamp is lighted. 
Buzzers in each lamp circuit, as at Y, give individual signals 


Figure 2. This connection scheme tells whether the high or the low 
limit has been exceeded. Buzzers connect as shown, work as in Figure 1 
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within a prescribed range. It is fre- 
quently desirable, always easy, to 
supervise temperature from a cen- 
tral point, thereby eliminating the 
need for constant reading of devices 
located at various points in the 
plant. 


Control by Temperature 


In such installations, some form 
of thermostat actuates the signal. 
These devices vary in construction 
and principle of operation. The bi- 
metallic type, which embodies a 
curved strip of two dissimilar 
metals welded together, is popular 
and simple. One of the metals ex- 
pands and contracts faster than the 
other; hence a rise in temperature 
causes the strip to straighten and 
touch a contact, establishing an elec- 
trical circuit indicative of a tem- 
perature exceeding the predeter- 
mined value. Decreasing tempera- 
ture causes the strip to curve until, 
at the lower range limit, a contact 
is again established. 

As many thermostats or contact- 
making temperature regulators as 
desired can be supervised on the 
same system. A simple, common-re- 
turn wiring circuit, as shown in the 
illustration, is employed. 

This general service can be ar- 
ranged to indicate: (1) That a cer- 
tain temperature device has_re- 
corded an abnormal condition, either 
high or low; with this service, only 
one bullseye (wiring system No. 1) 
is used for each thermostat; (2) 
that a certain temperature device 
has been actuated, and to indicate 
whether the temperature has gone 
too high or too low; two bullseyes 
(wiring system No. 2) are used for 
each thermostat, one to show red, 
the other green; (3) with either 
system a buzzer can be installed at 
the annunciator to give an audible 
alarm when an abnormal condition 
exists, or installed at each thermo- 
stat to sound a local alarm, in addi- 
tion to the central indication. 

Pressure controllers find varied 
and wide application in the indus- 
trial field, and are admirably adapted 
to central supervision. Devices are 
available for indicating or control- 
ling the pressure of air, steam, gas, 
oil, and other liquids, for use with 
pumps to maintain pressure or liquid 
levels, and so on. In many cases 
these devices make contact through 
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a mercury tube; hence, in so far as 
the circuit is concerned, they oper- 
ate in exactly the same manner as 
thermostats. 

With certain applications it will 
be desirable to prevent false signals 
caused by momentary fluctuations 
rather than by actually abnormal 
conditions. For this purpose small 
thermal timing units can be em- 
ployed. Wiring system No. 1 will 
require one thermal device, and sys: 
tem No. 2, two devices, for each 
pressure controller. 

These thermal units can be timed 
so that they will delay the contact 
made by the pressure device for a 
specified number of seconds; after 
this period is over, if the contact is 
still “made,” a signal will be received 
at the central annunciator, indicat- 
ing a truly abnormal condition. 


are similar in appearance and design 
to the usual industrial-type counter, 
but they have in addition a means 
of making an electric contact at a 
predetermined number. 

The counter can be set to any 
desired number within its capacity, 
and when that number has been 
reached a contact will be made, light- 
ing the bullseye in a central annun- 
ciator and indicating the fulfillment 
of the predetermined requirements 
for a certain operation. 

For example, a_ predetermined 
counter attached to a machine may 
be set to indicate when 931 pieces 
have been produced. When that fig- 
ure is reached the bullseye is lighted. 
It is a simple matter to arrange to 
have a bell rung at the location of 
the machine, thus affording a local 
alarm as well as central indication. 


Plant operating men shouldn’t have to worry about 
things that go according to plan, but must know at 


once when something doesn’t. 


Supervisory systems 


tell tales when troubles come 


Humidity controls are likewise 
available and can easily be arranged 
for central supervision. They can 
be furnished with the same single- 
pole, double-throw type of contacting 
device and be incorporated into a 
system in the same manner as the 
temperature- and pressure-indicating 
devices. 

There is a tendency today to ex- 
tend central supervision of factors 
or operations directly concerned with 
production. One of the most inter- 
esting applications of this kind is as- 
sociated with devices known as pre- 
determined counters. Such counters 


Provision is made for continuous 
illumination of the bullseye and ring- 
ing of the bell until the machine has 
received attention, thus insuring the 
necessary attention and preventing 
the next cycle of operation without 
resetting the device. 

These counters can, of course, be 
connected through gearing or other- 


wise to the production machine, and: 


are available for practically any de- 
sired applications. 

In a succeeding article to appear 
in an early issue other applications 
of centralized supervision will be 
discussed. 


Fluosilicate Won’t 


H. D. FISHER 
Plant Engineer, New Haven Pulp & Board Company 
New Haven, Conn. . 


N THE October issue you gave a 

pretty unconditional endorsement 
to the fluosilicate hardeners for con- 
crete floors. We have used these 
several times and I cannot agree 
with the article on page 469, for 
while the treatment produces some 
improvement it is not enough to 
change substantially the character of 
the floor, and I feel that the state- 
ments the author makes are rather 


misleading. A soft, poorly finished 
floor is still a poor floor after using 
fluosilicate, and we have not been 
able to notice a substantial decrease 
in the amount of dusting after treat- 
ment. 

Our experience has been that the 
integral metallic hardeners greatly 
increase the resistance of concrete 
floors to wear and that painting is 
the best. way to reduce dusting. 
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As Production Goes 


So go maintenance costs—when 
department budgets are tied up 
with foremen’s pay envelopes 


NORRIS W. BIGGS 


Production Foreman, B. F. Goodrich 
Company, Akron 


HERE has been raised in Factory 

Management and Maintenance a 
question regarding ways of making 
budgets for maintenance work flex- 
ible enough to follow variations in 
the rate of production. I believe 
that this objective can be achieved 
better by the use of an incentive 
plan for maintenance work than by 
budget adjustments. The reductions 
will follow progressively each month, 
and percentage relations to produc- 
tion will adjust themselves auto- 
matically. 

I suggest these steps in putting 
such a plan into operation: 

1. Make “Lost Time Due to Me- 
chanical or Electrical Delay” a 
chargeable item in departmental pro- 
duction budget schedules. Provide 
an allowance in the budget. If a pro- 
duction foreman is allowed to shift 
personal responsibility for a stop- 
page by notifying the maintenance 
department, this item can be re- 
duced more readily than appears pos- 
sible. In one instance our reduction 
was approximately 70 per cent. 

2. Require a daily report on “Re- 
pairs and Stoppage of Machines” by 
production foremen, giving the fol- 
lowing information: (a) Time ma- 
chine stopped; (b) time repair work 
started; (c) time repairs completed. 


Weeds Out Bad Practices 


Upon completion require mainte- 
nance mechanics or electricians to 
turn in card or order slip to main- 
tenance foreman with production 
foreman’s’ signature authorizing 
charge of time to his department. 
This arrangement insures speed, co- 
operation, and efficient planning in 
emergencies. It is possible under 
this plan for production foremen to 
refuse to sign the card. Such action 
weeds out inefficient practices and 
men who otherwise would be re- 
garded as necessary. 

3. Make increases in relative main- 
tenance cost an item chargeable to 
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supervision in both maintenance and 
production departments. Make de- 
creases a credit item. Agree upon 
a unit of measure of what is termed 
“plant activity”; it may be units 
produced, direct labor hours, or di- 
rect labor payroll. With this unit 
established, determine from the rec- 
ords the percentage ratios of three 
or more periods. 


Budgets and Ratios 


Agree on an objective—for ex- 
ample, a given percentage of reduc- 
tion in average ratio. I suggest that 
the maintenance foreman and pro- 
duction foreman of the department 
for which the budget is being set be 
included in the conference. Some- 
times they will set a budget smaller 
than the management expects. It is 


the logical way to sell the idea. 
When the ratio has been established, 
the budget need not be predeter- 
It can be computed at the 


mined. 


conclusion of the period, and the 
credits and debits entered. 

4, Make production foremen cost- 
conscious by requiring their signa- 
tures on itemized maintenance cost 
sheets each month. Make the term 
“preventive maintenance” mean some- 
thing. For example, an electrician 
who was experienced in motor wind- 
ing and panel installation was able, 
by spending one hour a day on a 
tour of inspection, to prevent stop- 
pages and burnouts that would have 
cost thousands of dollars, as shown 
by maintenance costs before the plan 
was started. 


From Drivers, Leaders 


5. Tie up budgets with the pay en- 
velopes of the foremen and inspect- 
ors in charge. Give them an incen- 
tive to exercise sound judgment in 
industrial management. This scheme 
is most effective. It converts a 
driver into a leader; makes the “hot 
spot” on the office carpet practically 
a normal relationship. 

This method of handling mainte- 
nance costs has two important ad- 
vantages: (1) The budget fluctuates 
directly with the volume of produc- 
tion; (2) a keen interest is main- 
tained because the objective is never 
stable. Carrying out the plan de- 
velops business foresight in the men 
who have the most direct oppor- 
tunity to use it. 
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AN EXAMPLE OF INDUSTRY MERCHANDISING. To demonstrate 





group and individual drives The Power Transmission Council is exhibiting 


this model. 


It comprises four d.c. generators driven in a group by one 


motor or individually by separate motors. Four banks of lamps load the 


generators, a sign flasher serving to vary the cycle. 


Meters show power 


factor and power consumption under different operating conditions 
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What Price Correction? 


Low power factor is too expensive a luxury 
for any plant; so are some methods of 


correcting it. 


AVINGS possible by maintaining 

high power factor are easily com- 
puted when users of power purchase 
it under a contract by which they 
are penalized for poor power factor. 

If the power factor problem is to 
be solved successfully the figures 
used should be obtained by metering. 

In the case under discussion 
power is purchased under a contract 
by which the buyer is penalized for 
power factor below 75 per cent lag- 
ging and given a discount for power 
factor higher than 85 per cent 
lagging. 

The plant has a total connected 
load of 11,907 hp., of which 5,628 hp. 
is in induction motors and 6,279 hp. 
is in synchronous motors. The syn- 
chronous motors vary in size from 
25 to 900 hp. There is 3,800 hp. in 
synchronous motors connected to 
their loads by means of magnetic 
clutches, thus making them available 
for operation as synchronous con- 
densers when the loads are off. The 
highest measured 15-minute demand 


J. E. McILVENNY 


Electrical Superintendent, The Bessemer 


Limestone and Cement Company 
Youngstown 


during the past four years was 5,871 
kw., with a monthly energy con- 
sumption of 3,517,408 kw.-hr. The 
lowest measured 15-minute demand 
was 197 kw., with an energy con- 
sumption of 60,908 kilowatt-hours. 





As one means of reducing 
cost in the realm of power— 
correct power factor 





By running these synchronous 
motors without loads whenever pos- 
sible the over-all plant power factor 
was improved, an average of 95 per 
cent lagging being obtained during 
operating months. This practice 
was generally accepted as economical 
since by keeping the power factor 
up power bills were lessened, but the 
motor losses were not properly calcu- 
lated. 

The problem was first approached 
in the following manner: In January 


Use meters to check the cost 


and February of 1933 the synchro- 
nous motors with magnetic clutches 
were operated with maximum excita- 
tion and no load, with a resulting 
power factor of 83 per cent lagging 
in January and 73 per cent in Feb- 
ruary. Energy and demand in kilo- 
watts taken by these motors were 
noted. In March and April the 
motors were not operated, with re- 
sulting power factors of 54 and 52 
per cent, respectively. 

It was noted that the unit cost 
for energy was lower in January and 
February than in the next two 
months, but a portion of the lower- 
cost energy of January and Febru- 
ary had been used for corrective 
purposes, whereas all the energy for 
March and April had been used for 
production. When the cost of cor- 
rective energy and demand was taken 
into account it was found that the 
cost of productive energy was actu- 
ally higher in January and February 
than in March and April. However, 


(Continued on advertising page 58) 














Savings Resulting from Power Factor Correction 
Measured Energy 

1933 Kilowatt- Reactive Power Load Demand, Actual Corrected Cost per 

Month Hours Kva. Factor Factor Kilowatts Bill Bill* Kw.-Hr. Saving 
RE indian nck atueerbhns 102,286 108,000 83 51 266 $1,348. 62 $1,048. 62 $0. 013184 $300. 00 
ESSE ETE e reer 72,498 114,000 73 34 273 1,181.24 1,083. 70 0.016251 97.54 
RS sha Nisa iks awd wnws ene 63,906 180,000 54 37.6 228 1,183. 02 966. 74 0.01815 216.68 
sich kabewy-eaees ces 71,813 186,000 52 29.4 328 1,512. 82 1,113.28 0.021066 399.54 
eee eee 1,978. 304 672,000 95 70 3,784 17,739. 18 17,510. 24 0.0089 228. 94 
SEARO ener 1,412,109 720,000 90 83 2,360 12,388.75 12,083. 12 0.008773 305. 63 
SR ere ee ory 1,389,890 702,000 90 82.6 2,260 12,072.01 11,827.02 0. 008685 244.99 
NE is i056 o6 RUSS om 1,424,294 624,000 92 84.8 2,256 12,135. 04 11,901.59 0.008520 232.75 
ie Sicick sn eannins wes 1,391,857 564,000 93 80.8 2,224 12,063. 69 11,716.68 0.008667 347.01 
he yg Uosnveievenwee s 140,219 144,000 80 49 407 1,844. 34 1,756. 30 0.013153 88. 04 
eee 698,043 150,000 98 74 1,313 6,414. 20 6,644. 43 0.009188 230. 23 
Gc icos sanvnsunde 115,840 30,000 99 30 516 1,704.55 2,159. 92 0.014714 455. 37 

1934 
NE ico cs memebagess 63,960 18,000 99 43.4 197.9 959. 90 1,345. 35 0.015007 385. 45 
I i siscew tah wncmeindare s 60,872 . 30,000 97 44.3 204.5 939. 23 1,221.39 0.015429 282. 16 
oneness 74,612 36,000 96 37.8 265 1,064. 65 1,524.93 0.014135 460. 28 

*For January to September, 1933, inclusive, these figures show what the bills would have been if power factor had been corrected. Savings for these months 
are likewise estimates. Figures for November to April, inclusive, show what the bills would have been if power factor were not corrected. Savings given for these 
months are actual reductions. 
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To Keep Fire Extinguishers from Freezing 


NLESS extreme vigilance is exercised the best fire fighting equipment 
may be temporarily disabled by frost. Automatic sprinkler systems, 
hydrants, and all appliances using water for fire extinguishment require 


special care and attention in winter. 


The following precautions should be 


taken, inspections being thorough, with nothing taken for granted: 


Sprinkler Equipment 


Be sure that man in charge is fully 
posted as to the purpose of every valve 
and pipe. It is also essential that the 
night watchman understand the opera- 
tion of all valves and the importance of 
giving proper and prompt alarm. 


Buildings 


See that all portions of buildings are 
properly heated at all times to prevent 
freezing in any of the sprinkler pipes, 
particular attention being given to ex- 
posed places such as hallways, entries, 
stair towers, elevator shafts, show win- 
dows, shipping rooms, attics, roof 
monitors and skylights, and spaces be- 
tween ground and first floor and under 
sidewalks. 

To be safe from freezing a tempera- 
ture of at least 40 degrees F. should 
be maintained. 


Tanks and Fittings 


Examine tanks and all pipes, fittings 
and valves, whether for steam heating, 
general water service, or fire protec- 
tion. See that none is frozen or has 
been frozen, and that all are in opera- 
tive condition; where there is any 
possibility of freezing, provide the 
necessary protection. 

Besides seeing that tank heaters are 
in proper order it is important to make 
certain that they are of adequate 
capacity. Heaters and circulating pipes 
should be cleaned of any rust or sedi- 
ment. 

Tanks should be cleaned and tank 
supports properly painted. 

Examine carefully and provide suit- 
able boxing around any pipe lines 
which may be in exposed locations 
(either between ground and first floor, 
between buildings, or near windows, 
etc.). Make frequent tests during the 
winter in order to make sure the piping 
is free from frost. 

Open joints or gaps in the boxing 
are a prolific source of trouble. It is 
essential that all such defects be dis- 
covered and remedied forthwith. Joist 
channels and tank platforms are places 
of special danger in this respect. 


Dry Valves 


See that sprinkler dry valves are in 
working order, not leaking, and that 


alarm connections and gong are in 
operative condition. Should a valve 
trip and, without giving an alarm, 
admit water into the pipes where it 
may remain undiscovered, freezing is 
liable to occur with disastrous results. 

Make sure that piping in dry systems 
is thoroughly drained and that the 
system holds air pressure well. All 
pipes should drain back to the dry 
valve. In cases where this is im- 
possible, drip valves should be installed 
at low points and carefully watched 
during cold weather. Drip valve out- 
lets should be plugged as a safeguard 
against leaking or tampering. 

Dry-pipe valve closets should be 
properly constructed and permanently 
heated, preferably by steam, electric 
heater, or gas heater with flame 
properly protected. Lanterns and oil 
stoves, if used in emergency, should re- 
ceive constant, careful supervision; the 
hazard of heaters of this character is 
intensified if the closet is not provided 
with a fire-resistive lining. 


Supply Valves 


See that all supply valves are open, 
and try water outlets to ascertain if 
all pipes are free and ready for service. 


Fire Department Connections 


See that fire department connections 
drain properly and that caps are in 
place and well lubricated. 


Extra Sprinklers 


Have on hand, for emergency use, a 
supply of extra sprinklers; also (to 
facilitate repairs) extra fittings and 
plugs, together with a special sprinkler 
wrench. 


General 


When it becomes necessary to close 
a sprinkler valve during working 
hours, a competent man should be 
stationed at the valve, so that water 
can be turned on immediately in case 
a fire occurs. 

In case of extensive changes in 
branch piping, have the sprinkler pipe 
plugged where disconnected. The pipe 
should not be unplugged until the 
branch piping is entirely re-arranged 
and the workmen are ready to make 


the final connection. By following this 
procedure, instead of having the water 
shut off at the post indicator valve 
while the work is going on, normal 
water pressures can be maintained on 
all but the disconnected sections of a 
system. 

When changes or repairs are made in 
the system the inspection department 
having jurisdiction should be notified 
before water is shut off, and care should 
be taken to see that the least possible 
portion of the equipment is out of com- 
mission at one time. The city fire de- 
partment should be informed when- 
ever a system is out of commission. 

Note. The wise property owner will 
avail himself, not merely during 
periods of emergency but at all times, 
of the advice and cooperation of the in- 
spection department with a view to the 
maintenance of his equipment at the 
highest degree of efficiency. 


Fire Pumps 


Ascertain by tests that pumps are in 
condition for immediate service. Every 
pump should be started at least once 
a week, and water discharged through 
relief valve or other outlet. 

In the case of steam pumps, see 
that steam connections and traps are 
in perfect order. Ample steam should 
be maintained at all times. 

In the case of electric pumps all 
wiring and connections should be 
thoroughly examined and tested. 

Give special attention to the heating 
of pump rooms. The temperature in 
these rooms must not be allowed to 
fall to a point at which there will be 
danger of freezing. 

Examine the ends of suction pipes to 
see that leaves or other refuse matter 
have not clogged holes in strainers. 
The capacity of a pump may be greatly 
reduced by this condition. Clean suc- 
tion wells and examine intake pipes to 
well. 

See that there is a good supply of 
lubricating oil on hand. 


Hydrants, Open Sprinklers, 
and Standpipe Systems 


Test all hydrants and post indicator 
valves. See that they are well oiled 
and that hydrants drain properly. 
Where hose is provided at hydrants it 
should be kept connected to outlets 
and free from water. 

Make special examination of inside 
standpipes and connections, bearing the 
hazards of freezing particularly in 
mind. 

Test the water curtain (open sprin- 
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To Keep Fire Extinguishers from Freezing — Continued 


klers) before cold weather. See that 
valves are tight and that all pipes are 
thoroughly drained. 

Hydrants and hose houses, post in- 
dicator valves, valve pits, etc., should 
all be kept free from ice and snow and 
should be accessible at all times. 


First-Aid Apparatus 


Water Barrels, Pails, and Hand 
Pump Extinguishers 


Where water barrels, pails, or hand 
pump extinguishers are located in 
rooms subject to freezing tempera- 
tures, use calcium chloride to lower 
the freezing point of their contents. 
The following table shows approxi- 
mately the temperatures at which 
water will freeze when calcium chloride 
(commercial 75%) is added in the pro- 
portions shown: 


gallon of water producing a solution 
having a specific gravity of 1.205. 
Salt solution must never be kept in 
metal containers. 


Chemical Extinguishers (Soda- 
Acid and Foam Types) 


Anti-Freeze Extinguishers normally 
employing solutions which will with- 
stand temperatures as low as 40 
degrees below zero require no special 
attention in cold weather. When ex- 
tinguishers are not of the anti-freeze 
type (i.e. are either of the soda-acid 
or foam type) the following cautions 
should be observed: 

See that no extinguishers of these 
types are exposed to temperatures 
lower than 40 degrees F. Diluted 
sulphuric acid may freeze at a higher 
temperature than water; and at from 
36 to 38 degrees F. there is likely to 
be material precipitation in the soda 





Approximate Freezing 
Temperature, Degrees 


To make 2', Gallons 
Anti-freezing Solution 





Fahrenheit. Calcium Specific Degrees 
Water Chloride Gravity Baumé 

| ers 2 gals. 1 qt. 5 Ib. 1.139 Li Bf 

ere 2 gals. 1 qt. 6% Ib. 1.175 21.6 

IO WOW S565 ca e8 2 gallons 7 Ib. 60z. 1.205 24.7 

| 2 gallons 8 Ib. 6 oz. 1.228 26.9 

ae 2 gallons 9 Ib. 20z. 1.246 28.6 

ce 2 gallons 10 Ib. 1.263 30.2 

Strength of the solution may be solution. Low temperatures may also 


tested by using a hydrometer to de- 
termine the specific gravity. This is 
necessary in the case of a solution 
which has been standing a long time, 
or which has been made from calcium 
chloride not freshly opened. 

Close-fitting covers on calcium 
chloride solution containers will help 
to preserve the solution. The inside 
of all containers for calcium chloride 
solution should be coated with as- 
phaltum paint. 

Calcium chloride is recommended in 
place of common salt because the latter 
will always rust metals and may be- 
come objectionable because of its 
tendency to “creep” and crystallize all 
over the receptacle. In an emergency, 
common salt (not rock salt) may be 
used when the solution is kept in 
wooden casks and where temperatures 
lower than zero F. will not be en- 
countered. Use 22 lb. of salt to each 


produce a noticeable retardation of ac- 
tion even though precipitation is not 
evident. The freezing point of the soda 
solution is practically that of pure 
water. 

Absolutely prohibit the addition of 
“non-freezing” compounds of any 
character to the contents of these ex- 
tinguishers. Extinguishers have fre- 
quently been rendered inoperative by 
this means, and fatalities are on 
record, due to bursting of extinguishers 
as a result of corrosion induced by 
such treatment. The addition of salt 
or calcium chloride to the soda solution 
causes chemical changes which defeat 
the essential principle of operation of 
these appliances. 

Frostproof cabinets for chemical 
extinguishers, even when they contain 
some heating unit, should be provided 
only in consultation with the inspection 
department having jurisdiction. Ex- 


pert opinion is necessary in each case 
as to the conditions under which such 
cabinets may safely be used. 


General Precautions 


Instruct the night watchman 
thoroughly in the use of all fire ap- 
paratus, the operation of all valves, 
and the proper method of giving an 
alarm. Employ only able-bodied and 
intelligent men of good character in 
this important position. 

Place thermometers in the colder 
portions of the plant and keep close 
watch upon temperatures during severe 
weather. 

Have all broken windows and sky- 
lights repaired and all outside doors 
made thoroughly weathertight. See 
that no attic ventilators are left open 
to the outer air. 

Secure maximum efficiency from 
available heating equipment by having 
all boilers and flues cleaned before 
winter arrives. 

To thaw water pipes that have be- 
come frozen, wrap the frozen section 
with cotton cloth and pour hot water 
upon it until the ice in the pipe gives 
way. Rags on the floor at the base of 
or under the pipe will absorb the waste 
water. If the freezing is too severe to 
yield to this treatment send for a 
plumber, or for an _ experienced 
sprinkler fitter, if automatic sprinkler 
piping is frozen. 

Good results have also been secured 
by use of electricity where proper ap- 
paratus was available. 

A burning match, torch or open 
flame of any description should never 
be employed to thaw pipes. To wrap 
the pipes with oil-soaked rags and 
set them on fire is worse than folly; 
it is incendiarism. Pipes are almost 
invariably adjacent to walls or par- 
titions where there is an ascending 
current of air to feed and spread a 
flame. Even if the flame does not start 
a fire its sudden local heat may cause 
the pipe to break and flood the premises. 

Make sure that yards around build- 
ings are kept clean and in good order. 
Obstructions such as lumber and mis- 
cellaneous storage, at all times un- 
desirable, may interfere very seriously 
with the handling of hose streams in 
a fire occurring after a heavy snowfall, 
particularly at night. 


At all times consult and co-operate 
to the utmost with the inspection de- 
partment having jurisdiction. Also 
do not fail to call upon your local 
fire department for advice and help. 


(Courtesy of National Fire Protection Association, Boston) 
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Figure 1. How coil 
ends are braced and 

















supported by fasten- 
ing them to tie rings 


Meehanieal Clearances 
for Motor Coils 


ONTINUING from the Novem- 
ber issue the discussion of meth- 
ods of insulating and bracing coils 
and connections, care must always 
be taken to see that all sections have 
sufficient insulation applied to them. 
It will be necessary to cut sheet ma- 
terial into odd-shaped pieces to pro- 
tect rough or irregular places on the 
winding. In any event apply a wall 
at least as thick as indicated in 
Table II in the preceding article. 
Tie rings and ring supports are 
also used either separately or in con- 
junction with wood blocks and tying 
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Figure 2. Construction details of 
typical coil-bracing arms 
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Unless end windings are prop- 
erly supported and braced 
early failure 


A. C. ROE 


of the coils. With open-slot stators 
where the winding consists of com- 
pletely insulated coils one tie ring 
should be used on each end of the 
winding, as in Figure 1. When 
the overhang of the coil (dimension 
T of Figure 1 in the preceding arti- 
cle) is from 4% to 12 inches, these 
rings are applied after all coils are 
in place, and before connecting up 
the lead end of the winding. Use 
an eight-strand twine, or torpedo 
twine having a diameter of 3/32 or 4 
inches for medium-sized stators (up 
to 30-inch bore). A _ continuous 
length of twine should be used, and 
one or two turns taken around each 
coil and ring. 

When the overhang exceeds 12 
inches use two tie rings at each end 
of the winding. Place the outer 
rings as close as possible to the ends 
of the coils, with the inner ring mid- 
way between the end of the coil slot 
section and the outer ring. Tie each 
coil with three turns of twine, which 
should be fastened after tying six 
coils. If the coils are of large cross- 
section, tie each with separate band. 

When the coil overhang does not 
exceed 6 inches and the ring diam- 
eter is 30 inches or less, the ring 


may result 





Figure 3. A double row of tie rings 
is used on this large stator 


may be # inch in diameter or 4x} 
inch in cross-section. If it is be- 
tween 6 and 12 inches and the ring 
diameter is 50 inches or less, use a 
ring 4 inch thick. When the over- 
hang is between 4 and 15 inches and 
the diameter of the ring is 75 inches 
or less, use a #-inch-thick ring. 
Rings more than 75 inches in diam- 
eter should be 1 inch thick. 


(Continued on advertising page 54) 
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EQUIPMENT NEWS 


Gage 


Liquid. For industrial process work. 
Operates on hydrostatic principle. 
Liquid in tank is connected by copper 
tubing to bellows-type metal diaphragm 
linked mechanically to indicator of gage. 
As tank is filled diaphragm expands, 
linkage moves indicator, and reading on 
dial shows quantity in terms of gallons, 
pounds, barrels, inches or other desired 
unit. Gage may be calibrated to show 
correct volume in any specific tempera- 
ture. When liquid is under vapor pres- 
sure, compensation is obtained by con- 
necting diaphragm housing with top of 
tank containing liquid by means of cop- 
per tubing. Built to measure liquids 
in tanks ranging in capacity from 300 
to 3,200,000 gal. Will measure any 
liquids except those tending to form 
solid mass when standing, or those 
which attack phosphor bronze dia- 
phragm. Imperial Electric Co., Akron. 


Oils 


Extreme-pressure, gear. Addition to 
“Sta-Put” line. Produced for heavy-duty 
gear lubrication which demands high 
viscosity with extreme pressure char- 
acteristics. Claimed by manufacturer 
capable of withstanding 3 to 5 times 
load that straight mineral oils of same 
type will carry. Also claimed that 
actual torque readings show frictional 
losses of 30 to 50 per cent less than with 
the same oils before treatment. Range 
covers all requirements from those of 
light-duty speed reducers to heaviest 
worm or herringbone-type speed re- 
ducers operating under shock loads. 
E. F. Houghton & Co., 240 W. Somer- 
set St., Philadelphia. 


Dust Filter 


Type EC. Has features similar to 
previous design, but claimed to employ 
greatly simplified construction for 
easier access and reduced maintenance. 
Uses more filter cloth. The W. W. Sly 
Mfg. Co., 4700 Train Ave., Cleveland. 


Melting Pot 


Redesign of Model MP-45 Ib. elec- 
trically heated bath for tin, solder, or 
hard melting work. Principal changes 
are redesign of switch and plug box to 
facilitate connecting to circuit, use of 
strip heaters with both sides smooth 
and free from joints or corrugations 
in place of the old unit which was 
clamped to the pot. New heating units 
are pushed into tubes cast into bottom 
‘of pot, giving means for heat conduc- 
tion independent of clamping screws, 
nuts, or bolts. Harold E. Trent Co., 
618 N. 54th St., Philadelphia. 
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Baling Press 


For scrap metal. Box-type, incor- 
porating H-P-M hydro-power principle 
of operation. Self-contained. Has 
motor-driven power unit mounted 
directly on press. Press consists of 
box built up of ribbed steel castings to 
take loose scrap metal. Closed by 
hydraulically operated sliding door. 
Pressure applied from both end and 
side by platens operated by hydraulic 
rams. Lever-actuated valves control 
application of pressure. The Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio. 


Valve 


Water-control. Known as Model 66. 
Primarily designed for air-condition- 
ing work, but applicable in other fields 
where brass construction is not affected 
by liquid or gas to be controlled. Also 
for air control. Based on by-pass prin- 
ciple for opening main valve seat. 
Plunger is stainless steel, strainer 
monel metal. Diaphragm of reinforced 
composition. By-pass and main valve 
seat are rubber composition. Available 
for 3- or 3-in. pipe connections. Height, 
63 in.; width, 4% in.; depth, 32 in. 
Claimed to pass 1,500 gal. of water per 
hour at 45-lb. line pressure, without 
back pressure. Automatic Products 
Co., 121 North Broadway, Milwaukee. 


Outlets—Switch Boxes 


“Center-pri.” Have slotted openings 
in centers of knockouts so placed that 
insertion of screwdriver and upward 
and downward prying remove knock- 
outs. Knockouts removable from 
either inside or outside of box. Na- 
tional Electrical Products Corp., Ful- 
ton Building, Pittsburgh. 


Material 


Claimed hardest ever produced by 
man. Called Norbide (Norton Boron 
Carbide). In two forms: powder for 
use as abrasive in grinding and lapping 
operations; molded for use in parts 
that must have extreme abrasion re- 
sistance, hardness, smoothness, and 





wear resistance. Powdered form avail- 
able in variety of standard grain and 
flour sizes as fine as No. 800. Norbide 
is self-binding. May be molded with- 
out bonds or cementing material into 
homogeneous, one-phase crystalline 
body. Resists corrosion, is unaffected 
by all solutions of acids and alkalis, 
both concentrated and dilute, oxidizes 
but slightly even at 1,000 deg. C., is 
lighter than aluminum, has coefficient 
of expansion of 0.0000045 per deg. C., 
compressive strength of 260,000 lb. per 
sq.in. Norton Co., Worcester, Mass. 


Water Purifier 


Called “Super-Settler.” For assist- 
ing in rapid separation of solids and 
liquids in water and industrial waste 
treatment. Provides means for rapid 
and positive sludge removal. Design is 
based on accurate control of the various 
flows and accelerated handling of the 
liquid. Manufacturer claims equipment 
requires space approximately one-third 
volume required by settling basins 
equipped with sludge removal mechan- 
ism. Entire sludge removal mechanism 
may be lifted out and later put back 
into tank without stopping flow through 
the apparatus. International Filter Co., 


Chicago. 


Weld Timer 





Automatic, repeat. For use in con- 
nection with resistance welding ma- 
chines in which electrodes of welder are 
air- or motor-operated. Timer is same 
as standard EC&M automatic weld 
timer, except it has additional timing 
circuit for governing length of time 
electrodes are separated to allow work 
to be moved to new position. Separate 
electrical circuits, each adjustable and 
independent, give control, one of weld 
time, other of off-time. Double-throw 
snap switch permits timer to be set 
for automatic repeat operation or pro- 
vides single-shot operation for trial 
welds and similar temporary opera- 
tions. Called EC&M Automatic Re- 
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peat Weld Timer. The Electric Con- 
troller & Mfg. Co., 2700 E. 79th St., 
Cleveland. 


Speed Reducers 


Gears & Forgings, Inc., Cleveland, 
in receivership since April, 1932, has 
effected a reorganization under name 
of Ohio Forge and Machine Corp. 
Will operate former Ohio Forge and 
Van Dorn Dutton divisions of Gears 
& Forgings, Inc., located on adjoining 
properties at Cleveland. Standard line 
of speed reducers formerly marketed 
under the G & F trade-mark will con- 
tinue to be manufactured in Cleveland 
plants as heretofore. New company 
will also be equipped to handle all types 
of gearing, power transmission equip- 
ment, speed reducers, special machin- 
ery, drop forgings, and general forging. 


Horn 


Electric-air. For use as fire siren 
or signal device. Steam or compressed 
air piping unnecessary. Sound-pro- 
ducing member is vibrating diaphragm 
operated by direct attached motor- 
driven compressor that furnishes air 
as required. Horn is equipped with 
relay for connecting into fire alarm, 
paging, and other signalling systems. 
Code signals may be sent on timing of 
one to two seconds per impulse. Can 
be furnished for 12-, 24-, or 32-volt 
storage battery operation and for 110- 
and 220-volt, a.c. or d.c. supply. Federal 
Electric Co., 8700 So. State St., 
Chicago. 


Sheave 


For V-belt drive. Called Duro-Brace 
Texsteel Sheave. Has outside walls 
reinforced by convex steel plate, weld- 
ing at rim and web, and interior grid- 
type construction. Allis-Chalmers Mfg. 
Co., Milwaukee. 





Conveying Equipment 


Link-Belt Co., Chicago, has an- 
nounced purchase of physical assets of 
Bailey-Burruss Mfg. Co., 1116 Murphy 
Ave., Atlanta, Ga. Acquired property 
will be known as Atlanta Plant of 
Link-Belt Co. 
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Hoist 


Electric Lift, Ine., 30 Church St., 
New York, manufacturer of monorail 
electric hoists and cranes, has moved 
its plant to Bloomfield, N. J. Facilities 
at new plant also provide for the fabri- 
cation of hand and electric bridge 
cranes, jib cranes, etc. 


Trucks 


Gas-operated, tiering, fork. Called 
Type GER. Designed particularly for 
use with the Elwell-Parker pallet 
system of material handling. Provides 
for use of ram, two or more forks, 
and other accessory attachments for 
picking up load on pallet or skid ahead 
of machine. Truck has rated capacity 
of 4,000 to 7,000 lb., travel speed of 
6 to 12 m.p.h. Power plant is 4- 
cylinder motor developing 33 B.hp. 
when operating at normal speed of 
1,250 r.p.m. Forks are detachable and 
side adjustable for spread. Eleva- 
tion of load by means of cylinder re- 
ceiving oil from heavy-duty geared 
hydraulic pump _ direct-driven from 
truck motor. Lowering valve manually 
controlled. Separate hydraulic ram 
powered from pressure pump tilts up- 
right forward and backward by means 
of lever. The Elwell-Parker Electric 
Co., Cleveland. 


Gear Motor 


Small-motor type, eight speed. Con- 
sists of four-speed motor and two-speed 
gear. Also two, four, and six speed 
gear motors, consisting of two-speed 
gear equipped with one-, two- and three- 
speed motors, respectively. Motor may 
be wound for either single-, two-, or 
three-phase power. Gears are helical. 
Anti-friction bearings throughout. 
Speed of gear is changed by lever 
conveniently placed at top of gear 
housing. Motors are standard, horizon- 
tal, ball-bearing, shipped from stock. 
Resilient coupling used between motor 
and gear. Supplied as open, totally-in- 
closed, fan-cooled or splash-proof de- 
sign. Century Electric Co., St. Louis. 


Meter 


For indicating and recording both 
boiler water level and feed water flow. 
For use in boiler plants wanting both 
an indication and a record of these 
factors on the operating floor. Consists 
of standard Bailey fluid meter which 
indicates, records, and integrates feed 
water flow, plus a 12-in. indicator with 
dial-type scale for boiler water level. 
Both feed water flow and boiler water 
level recorded on same chart. Bailey 
Meter Co., 1050 Ivanhoe Road, Cleve- 
land. 


Furnace 


Electric melting, with automatic rock- 
ing device. Type GM. Designed to in- 
crease angle of rock of furnace sheel 
automatically and provide for change 


in rate of increase to accommodate 
ferrous and non-ferrous. materials. 
Equipped with transformer and control 
panel. Rocking mechanism provides 
zero velocity of shell at point of re- 
versal. Electrode clamps are water- 
cooled. High-temperature refractory 
and interchangeable sheels provide for 
operation as production or pilot unit 
for brass, iron, or alloy steel. Rated 
35 lb. cold charge and 80 lb. molten 
capacity. Detroit Electric Furnace Co., 
825 W. Elizabeth St., Detroit. 


Meter 





Electric flow. External power from 
electric motor controls movement of 
registering mechanism through sensi- 
tive relay. Power for operation of 
pointer, pen, and integrator claimed 
constant throughout entire range of 
measurement. Integration of flow is 
performed at least once per minute. 
Seven interchangeable manometer 
tubes of different ranges provided 
to suit maximum and minimum rates. 
of flow. Cochrane Corp., Philadelphia. 


Truck 


Elevator. Designed specifically for 
handling 4-in. skids on which tin-plate 
is shipped. Has single, compound and 
angle lift. Is 34 in. high in lowered 
position. Width 15 in., carrying frame 
24 in. long, clearance between forks 5 
in. Capable of lifting loads of tin- 
plate up to 3,500 Ib. a distance of 2% in. 
from floor. Ball bearings throughout. 
Barrett-Cravens Co., 3255 W. 30th St., 
Chicago. 


Counterpoise 


Called “Super Safety Balancer.” For 
suspending, balancing, and lifting port- 
able tools or objects weighing up to 200 
Ib. Consists of tapered drum, single 
cable, and method of applying spring 
force designed to give long balanced 
travel. Ball bearing supports at each 
end of shaft. “Up” and “down” stop- 
ping points regulated by mechanically 
operated geneva gear. Hooks are 
closed-throat type. Safety latch which 
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engages teeth of drum prevents load 
from dropping in case of spring break- 
age. Springs adjusted for different 
loads by means of hardened worm. Chi- 
cago Pneumatic Tool Co., 6 E. 44th St., 
New York. 


Switch 


Thirty ampere, 80,000 series. Similar 
in construction to 50,000 line. Has 
elevated removable base for simplified 
wiring. Handle is front-operating, 
cover opens down instead of at side. 





Obtainable as 30-amp., 
2- and 3-pole fused and unfused, and 
3- and 4-wire solid neutral. Square D 
Co., Detroit. 


Visible blade. 


Meter 


For recording steam flow from boiler, 
air flow supplied for combustion, and 
flue gas temperature—all on one 12-in. 
diameter uniformly graduated chart. 
Also indicates steam flow on porcelain 
enameled scale and integrates total 
steam flow on 6-digit counter. Em- 
ploys direct-reading Bailey escapement- 
type integrator. Casing is moisture- 
proof pressed steel for flush front or 
surface mounting. Air flow mechanism 
adjustable to prevailing combustion 
condition. Bailey Meter Co., 1050 
Ivanhoe Road, Cleveland. 


Circuit Breaker 


Heavy-duty, air. Has _ stationary 
heavy laminated brush mounted on 
panel. Moving arm makes contact to 
complete circuit. Inverted brushes at 
secondary and carbon contacts. Sta- 
tionary latch claimed to enable breaker 
to withstand mechanical shock. Claimed 
to interrupt 14,000 amp. at 0-400 amp., 
600 volts, and 120,000 amp. at 5,000 
amp., 600 volts. Other claims include: 
Ability to carry rated current con- 
tinuously with temperature rise of not 
over 20 deg. C. on contact; indefinite 
life at practically no maintenance cost. 
Roller-Smith Co., 233 Broadway, New 
York. 
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Valves 


Renewable bronze, angle and globe. 
Features listed by manufacture in- 
clude: Radial seat between body and 
bonnet drawn to tight joint by union 
nut without sliding or scraping sur- 
face of seat, assuring tight body joint 
after every assembly; disk ring com- 
posed of long-fibre asbestos, com- 
pounded with vulcanizing elements, and 
cured; stem of rolled rod bronze; union 
nut of heavy bronze; repackable under 
pressure; all parts of both globe and 
angle type interchangeable. The Fair- 
banks Co., 393 Lafayette St., New 
York. 


Weld Timer 


Automatic, for spot and projection 
welding. Type CR7993. Synchronous- 
motor-operated. Times power supply 
to welder by controlling contactor on 
welder. Provides range of 1/12 to 5/6 
sec. in one-cycle steps (60 cycle sup- 
ply). Furnished in several forms. Gen- 
eral Electric Co., Schenectady, N. Y. 


Controller 


Indicating, relative humidity. Mem- 
brane-type humidity recorder combined 
with Rotax type contacts to form elec- 
trically operated controller. Can be 
operated wherever electric current is 
available. Maintains humidity by 
operating solenoid valves and motor 
valves on water, air, or steam lines. 
Relay set inside case. Can be used 
to operate unit heaters, control damp- 
ers, air washers, and other air con- 
ditioning apparatus. Range 0-100 per 





cent relative humidity. Designed for 
use between 10 and 120 deg. F. The 
Foxboro Co., Foxboro, Mass. 


Tape—Splicing Compound 


“Gold Seal.” Manufacturer claims 
friction tape is strong, “tacky,” free 
from pinholes, non-ravelling, has high 





insulating qualities, and stays “tacky” 
long. Splicing compound is rubber in- 
sulating tape claimed to fuse instantly 
and become one solid mass, assuring 
perfect splice and complete protection. 
Packed in 1-, 2-, 4-, and 8-oz. rolls. 
Jenkins Bros. (Rubber Division), 510 
Main St., Bridgeport, Conn. 


Burners 


Industrial, refractory screen. For 
heat-treating, Japanning, melting, nor- 
malizing, preheating, refining, singeing, 
galvanizing. Employs perforated disk 
claimed to give uniform controlled com- 
bustion, to insure against blow-off of 
flame, create turbulence which results 
in complete combustion with less excess 
air, assure constant uniform tempera- 
ture at all points with no hot spots. 
The Selas Co., Philadelphia. 


TRADE 
LITERATURE 


BEARINGS—Booklet, on a new trend 
in bearing design, title “Let’s Can the 
Oil Can.”—The New Departure Mfg. 
Co., Bristol, Conn. 


BELTING—Booklet, 24 pages, illus- 
trated, on Vim Tred leather belting for 
short-center drives.—E. F. Houghton 
& Co., 240 W. Somerset St., Phila- 
delphia. 


BLOowEersS—Bulletin 22:23-B10, illus- 
trates and describes standard and 
heavy-duty types of blowers.—Roots- 
Connersville Blower Corp., Conners- 
ville, Ind. 


BorLeR PLATE—Bulletin, “Specifica- 
tions for Chrome-Manganese-Silicon 
Alloy Steel Boiler Plate.”—Lukens 


‘ Steel Co., Coatesville, Pa. 


BuRNERS—Bulletin on Refrak Screen 
Burners.—The Selas Co., Philadelphia. 


CircuUIT BREAKERS—Catalog No. 5, 
on Type HD (heavy duty) air circuit 
breakers. — Roller-Smith Co., 233 
Broadway, New York. 


CoAL AND ASH HANDLING—Bulletin, 
on boiler plant equipment including 
complete coal- and _ ash-handling 
systems, track hoppers, skip buckets, 
hoist engines, skip hoists, weigh larries, 
coal and ash bunkers.—The. C. O. Bart- 
lett & Snow Co., Cleveland. 


CRANES, BripGEsS—Form No. G-335, 
“Cranes and Transfer Bridges by 
Cleveland Tramrail.”—The Cleveland 
Crane & Engineering Co., Wickliffe, 
Ohio. 


DIESEL ENGINES—Catalog on station- 


ary-type diesel engines. — Ingersoll- 
Rand Co., 11 Broadway, New York. 


(Continued on advertising page 58) 


FACTORY MANAGEMENT 
and MAINTENANCE 





= an a 








@ tu 


s” 


=o "ss 0 


a a 








DECEMBER, 1934 + 37 


TWO PENNSYLVANIA MANUFACTURERS 


CUT COSTS WITH MULTIGRAPH METHODS 






oa 
Multigraph de- 
partment of 
Willson Products. 
Inc., Reading, 


Wilkening Mfg. 
Co.’s Multi- 
graph depart- 
ment, Phila- 
delphia. 
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From Maine to Oregon—from Minnesota to Louisiana dealer helps, instruction sheets and booklets, circular 

—manufacturing organizations are cutting costs and letters, direct mail and promotional material of many 

increasing profits with Multigraph. kinds, in your own offices by your own employees. 
Speedy, economical production of factory and office Our trained representative, who is regularly in your 


forms .. . elimination of waste due to overstocking of Ww vicinity, will be glad to furnish you with detailed infor- 
printed matter and obsolescence of forms ...con- ¢2 mation regarding savings—comparable to those effected 


trol of quantities produced by Willson Products and 
... Multigraph provides MULTIGRAPH COMPANY Wilkening—which Multi- 


all these! And more— Division of Addressograph-Multigraph Corporation ¢ Cleveland, Ohio graph methods can bring 
Multigraph affords the into your business. Consult 
ideal method of producing your phone book or write us. 


IN THE an mons INCLUD- M | / t ig l ad P h 


OFFICES IN PRINCIPAL CITIES 
‘THROUGHOUT THE WORLD 


ING OFFICE PRINTING, LITHOGRAPH- 
ING, TYPESETTING AND FOLDING TRADE MARK 
MACHINES. PRICES AS LOW AS $145.00 





MULTIPLE TYPEWRITING AND OFFICE PRINTING 
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Unemployment Insurance 


Reasons for It 
(Continued from editorial page 526) 





waiting period and a long period—at 
most 40 weeks—for the payment of 
benefits, it was figured that, if funds 
had first been raised in 1926, there 
would still have been left in the fund 
. a surplus of $24,000,000 at the end 
of 1932. When we think of the bil- 
lion or more we are spending each 
year now, with a breakdown of state 
and local relief systems, and with 
the dwindling amount of private 
charity available, we realize how 
sensible it would be to build up these 
necessary funds when the building 
is good, and to prepare complete ad- 
ministrative plans prior to the oc- 
currence of an emergency. 

Of the psychological effect of un- 
employment insurance upon the em- 
ployees it is unnecessary to say 
much. The difference between beg- 
ging for relief and obtaining, as a 
matter of right, a portion of one’s 
average wage is subtle and smail, 
but to the individual it is tremen- 
dously significant. There must be 
taken, of course, every precaution 
against malingering, although the 
Relief Administration’s experience 
shows that the vast majority of 
people prefer work to cash benefits. 


Often Exaggerated 


The stabilizing effects of unem- 
ployment insurance are often exag- 
gerated. As far as_ industrial 
stability is concerned, the present 
unemployment reserves law in Wis- 
consin is designed to promote regu- 
lation of employment, but it has not 
been in force long enough for us to 
appraise its effects. There is some 
feeling that steady purchasing power 
in the form of regular cash benefits 
would have a noticeable effect in re- 
tarding the downward spiral of a de- 
pression. There is a strong belief 
based partly on foreign experience 
that political stability is aided by 
unemployment insurance because of 
its moral effect upon the workers 
covered by the insurance system. 

One more condition must be met 
before this obvious step (toward 
economic security) can be taken. It 
must be possible to raise the neces- 
sary money without crippling our 
industrial life. 

The best estimates as to the per- 





centage of payrolls needed each year 
to build up adequate unemployment 
funds vary from 34 to 5 per cent. 
Let us assume either that employ- 
ees pay part of the cost, or, failing 
that, that the cash benefits are so 
modest that the charge upon the em- 
ployers is only 3 per cent. What 
does that amount to? It would add 
to the selling cost of the product 
somewhere from 3 of 1 per cent to 3 
per cent, a price increase which 
usually could be passed on without 
noticeable effect, or an increased cost 
which is minute compared to the in- 
creases in cost that have been easily 
absorbed in the past. 


The Straw that Breaks— 


By some it will be said that this is 
the straw that breaks the camel’s 
back. Some will argue that even 
this small increase will destroy them. 
They can be assured that the remedy 
is designed to cure and not to kill. 

Any wise program will plan to 
build up unemployment reserves as 
soon as industry can stand this small 
increased cost. It is a cost, inci- 
dentally, worth the while of industry 
to shoulder, for as part of the na- 
tion, industry has a vital interest 
in the national welfare. 

While it is doubtless true that the 
burden, minute though it is, should 
be imposed only if it is bearable, let 
us remember that when the same in- 
creased cost is placed on everybody, 
no competitive disadvantages occur. 
The effectiveness of any action which 
may be taken should be postponed 
only if the indices of employment 
and business are not actively on the 
upgrade. Let us hope, therefore, 
that no postponement will be re- 
quired. If we wait too long, the de- 
mand for action may be translated 
into radical and financially unsound 
proposals. 





Who Will Pay the Bill? 
(Continued from editorial page 527) 





has the same degree of control over 
the worker as he has over the ma- 
chine, then he should pay for the 
maintenance of the idle worker. But 
similar control cannot exist unless 
the worker is in a state of slavery. 

Again it is urged that the under- 
lying principles of the Workmen’s 
Compensation Acts apply also to un- 
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employment insurance. If the em- 
ployer has the obligation of protect- 
ing a worker from loss of income 
due to an industrial accident, it is 
argued, he should also provide sim- 
ilar protection when the loss of in- 
come is due to lack of work. 

But, while it may be just that an 
employer should provide compensa- 
tion for accidents and loss of health 
which occur to those who work under 
conditions controlled by him, the 
chief causes of unemployment, be- 
cause of existing erroneous economic 
concepts and destructive commercial 
practices, are beyond the employer’s 
control. To make the employer re- 
sponsible under present conditions, 
imposes a new liability on him with 
no compensating waiver of right on 
the part of the worker. 

Finally it is pointed out that since 
companies set aside reserves to pay 
dividends to their stockholders in 
slack times, they should do the same 
for the workers. But the stock- 
holders themselves, through their 
elected directors, set aside these re- 
serves; they utilize their own money 
for this purpose; and they refrain 
from receiving larger dividends in 
prosperous times, so that they may 
have something to tide over less 
fortunate years. Applying this same 
principle to the creation of unem- 
ployment reserves, the workers 
should set aside their own unem- 
ployment reserves out of their own 
pay, thus voluntarily making a tem- 
porary sacrifice in the interest of 
later benefits. 


Kllogical 


Hence the plan to make the em- 
ployer responsible for unemployment 
reserves is without logical founda- 
tion and it is objectionable for other 
reasons. 

In the first place it provides no 
direct means of enabling wage- 
earners to take advantage of the 
other and equally desirable forms of 
social insurance, except that it sets 
a precedent for compelling the em- 
ployer to carry their cost. Such an 
imposition would also be inequitable. 

Second, since the plan imposes 
on the employer a direct tax without 
immediate returns of any kind, this 
tax has to be kept at a minimum, 
and the amount of the benefits re- 
ceived by the individual is so small 
that it does him little good and can 
play no important part in stabilizing 
business. Thus neither of the ob- 
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PowreER TRANSMISSION NeEws 


Engineer or not, the person with a me- 
chanical bent enjoys seeing a unit which 
has been developed and refined to the 
point where maximum efficiency is ob- 
tained with an utterly simple assembly. 

These are* the chief characteristics of 
the Morflex Coupling, and are the reasons 
for its widespread use in many places. 

Originally, it was developed as a uni- 
versal joint to compensate for angular or 
parallel misalignment, and its adoption in 
many fields was rapid. It is now widely 
used in both automotive and marine 
service. 





This illustration shows the simple as- 
sembly and the few parts which constitute 
this flexible coupling. The two forged 
steel hub members are mounted on the 
shafts to be connected; between these is 
carried the floating center, to which each 
hub is separately connected through a 
pair of resilient rubber trunnion blocks, 
which are set 90° apart under pressure into 
a 2-piece riveted housing of pressed steel. 
The blocks are molded over, and perma- 
nently fastened to steel cores or bushings. 
The outer section on the rubber block is a 
fabric ring, which holds it securely in the 
steel center. The shape of the rubber was 
carefully designed to give uniform stress 
and deflection throughout—an important 
feature which adds greatly to the life of 
the coupling. 

The extreme flexibility of the unit is due 
to the resilient, non cold-flow rubber 
blocks—especially developed for this serv- 
ice. More than in any other coupling the 
design provides for misalignment and used 
in pairs Morflex is a perfect universal joint 
for shafts not in line. 





The ingenuity which characterizes the 
products of the glass industry has been 
applied to a production problem in the 
plant of the Obear-Nester Glass Co., East 
St. Louis, Illinois, 


ADVERTISEMENT—Each item on this page is a paid advertisement 


The problem was that of production- 
handling of hot bottles. Company engi- 
neers solved it by installing a Morse Silent 
Chain, connected to the drive shaft and 
an idler shaft—and it provides a perfect 
hot-bottle conveyor. 

This unusual but entirely practical ap- 
plication of the Morse Silent Chain Drive 
employs a chain with }4” pitch and 414” 
wide, traveling at a speed of 6 feet per 
minute. 


Continuous operation for twenty years 
—that’s the record of one Morse Chain. 


Commenting on Morse Chains, this user 
says, “This chain is hooked up to a five- 
horsepower motor on a line shaft running 
thirty-eight machines. This chain has been 
in continuous operation for twenty years 
and the way it looks today, there is a pos- 
sible chance of its running twenty more 
years. We use this type of drive exclusively 
in all our plants, scattered over the coun- 
try. We believe this is the best and most 
efficient drive. We put a few drops of oil 
on these chains once a month and take up 
on the motor once a year, with no inter- 
ruption or loss of time.” 
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FLEXIBLE 
NON-SLIPPING 
NO POWER LOSS 

LONG LIFE 

ADAPTABLE 

LOW COST 


ORSE engineers will give you 
M information on the specific 
application of chain drives to 
your transmission needs. 
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jectives of the plan is effectively 
met. 

If employers should not pay the 
cost of social insurance, then who 
should ? 

Not the wage-earners—experience 
shows they cannot do it. 

Not the taxpayers—there is no 
reason why this already overbur- 
dened group should be singled out 
to carry an additional burden for 
the benefit of another group con- 
sisting largely of non-taxpayers. 


Who Then ? 


The correct principle has already 
been laid down, and well-nigh uni- 
versally accepted in the Workmen’s 
Compensation Acts of our various 
states. The cost of compensation for 
industrial accidents is borne by 
neither the employer nor the wage- 
earner, but is included in the cost 
of production. It appears in the 
price of the product and is paid by 
those who receive the benefits of 
the services required to create the 
product. 

By calculating the increase in the 
prices of all American products in 
which this cost appears, it is easy 
to make it appear that an enormous 
burden is being borne by the Amer- 
ican people. But this simply is not 
true. Because of the simplification 
of the process of collecting compen- 
sation for industrial accidents, the 
reduction in the cost of such collec- 
tions, and, what is of far greater 
importance, the reduction in the 
number of accidents due to the stim- 
ulation of interest in “Safety First” 
movements, all of which can be 
credited to the Workmen’s Compen- 
sation Plan. vast sums are being 
saved for our people. No one seri- 
ously questions that the plan has 
more than paid for  itself—few 
would advocate the repeal of these 
laws. Therefore, this plan is un- 
doubtedly sound. 


Everybody Pays 


The need for the other forms of 
social insurance has also been 
brought about by the development 
of our industrial system. The cost 
of them, therefore, should also be 
borne by those who benefit by this 
system; namely, the consumers of its 
products—and (perhaps it is unnec- 
essary to state) by “consumers” is 
not meant a mythical class wholly 
distinct from the producing class, 
but everybody. 





To pass the cost of social insur- 
ance on to the consumer, and to 
prevent it from being borne by some 
or all of those engaged in produc- 
tion (management, wage-earner, and 
investor), this cost must be included 
in the price for the product paid 
by the consumer. 

But when the prices being received 
by a firm for its products are so 
low that the business runs at a loss, 
or -when they are so high that mar- 
kets are greatly restricted, the 
financing of any plan of social in- 
surance is out of the question. 

Hence, the formulation of a sound 
social insurance program must start 
with an analysis of the prices being 
received—or, more correctly, with a 
valuation of the services rendered 
by all concerned in producing the 
product so that proper compensation 
for these services can be included in 
the price, thereby assigning to each 
consumer his proportionate share of 
the cost of the services by which he 
benefits. 


Enter Pricing 


Each producer should establish 
prices for his products that will 
cover all the costs of enabling the 
business to perpetuate itself and 
make progress—including, among 
other items, adequate wages, a fair 
return on the capital invested, re- 
serves for depreciation, obsolescence, 
research, and unpredictable contin- 
gencies, reserves for social insur- 
ance, and also a sufficient sum to 
cover the sales effort needed to in- 
sure a satisfactory distribution and 
use of products or services at these 
prices. 

The cost of social insurance can- 
not be a direct burden on society— 
because society could not carry this 
burden. A sound social insurance 
program must, therefore, like the 
Workmen’s Compensation program, 
possess the inherent capacity to pay 
for itself. This can be done if it. 
accomplishes two things: 


1. Stimulate the cultivation by the 
wage-earner of the qualities of initia- 
tive, self-control, prudence, foresight, 
and a sense of responsibility. 

These qualities are all-important. 
Only through their cultivation can the 
average man hope to gain a comfort- 
able position in life and continue to 
better it; and no nation can continue to 
progress unless the majority of its 
normal citizens are intent on bettering 
themselves materially, physically, and 
spiritually. 
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These qualities are also of foremost 


importance in production. Any . plan 
that will stimulate their cultivation will 
result in an increase in efficiency that 
will more than cover the cost of a 
rational plan. 

Social insurance plans which afford 
the wage-earner complete protection 
without voluntary action on his part 
and without effort and some sacrifice 
of present comfort for future benefit, 
are objectionable because they do not 
produce this increased efficiency. 

2. Provide each wage-earner with 
the opportunity of accumulating a 
sufficient reserve to prove of real 
value in helping to stabilize business. 
As has already been pointed out, plans 
calling for a direct tax solely on em- 
ployers or any other group, must 
necessarily be too limited in scope to 
provide adequate reserves. 


A Sound Program 


Here, sketched very briefly, is a 
social insurance program that meets 
the above criterion of soundness: 


Protection is provided for the wage- 
earner against sickness, accident, old 
age, unemployment and death, at mini- 
mum cost and with maximum certainty 
and security. Such protection should 
provide maintenance at subsistence 
level only. 

The wage-earner is given an oppor- 
tunity to build up his own reserves and 
educated to the importance of so doing. 
This involves the creation of an in- 
vestment fund, supervised by experts, 
and out of the employer’s control. Each 
wage-earner’s share must be available 
to him whenever needed. 

The wage-earner regularly shares 
equally ‘with investors in the surplus 
earnings of the concern—meaning by 
surplus earnings the sum left after all 
funds needed to pay proper dividends 
and otherwise insure the perpetuity and 
progress of the business have been set 
aside. 


Four Objectives 


By this plan the following objec- 
tives are accomplished: 


1. All who are willing and able to 
engage in useful labor are provided 
with the means of sustaining life and 
preserving their self-respect. 

2. To gain benefits that provide more 
than mere subsistence, the wage-earner 
must voluntarily undergo the sacrifice 
of saving. 

8. Since the greater the surplus earn- 
ings of his employer, the greater his 
own reward, the wage-earner is direct- 
ly interested in increasing those earn- 
ings. 

4. Since all earnings, over and above 
those needed to compensate adequately 
those concerned in production and to 
enable the business to survive and 
make progress, are equitably dis- 
tributed, the cause of the long-standing 
dispute between capital and labor is 
eliminated. 
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OOK at the worm and gear in a Cleveland Drive. Massive. Capable. Ground 
to precision. Fitted so accurately that the high efficiency when new is sus- 
tained throughout life. 
You will not question the value of Cleveland’s exact, painstaking methods after 
you have run Clevelands in your own toughest spots. You will know then that 
their remarkable endurance, dependability and freedom from breakdown are the 
direct result of Cleveland’s high standards of engineering, selection of materials, 
and the precision methods it has originated for its own manufacturing. 


For more than 22 years, trustworthy Clevelands have won the appreciation 
and held the confidence of hundreds of particular users. With these customers, 
Clevelands are their final choice —““The Ultimate Drive.” Getting better acquainted 
should make Clevelands your “Ultimate Drive,” too. A Cleveland Engineer will 
gladly call, to begin the acquaintance or to continue it. 


THE CLEVELAND WORM & GEAR CO., 3256 EAST 80th STREET, CLEVELAND, OHIO 


CLEVEAAND 
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GAMBLE HERE 











— but Not with your 
Plant and Profits 


HERE is more than a few dollars 
at stake when you take chances 
with inadequate fire extinguishers. 
You may lose orders, customers and 
profits which not even insurance can 


bring back. 

For alcohol, lacquer, gasoline and 
oil hazards, LUX extinguishers will 
give you protection, more complete 
than you can get with any other type. 
LUX extinguishers put out flam- 
mable liquid fires burning in a tank 
or on a surface as effectively as foam 
or carbon tetrachloride units. LUX 
also snuffs out fires involving flammable liq- 
uids flowing through the air from leaking 
pipes oroverflowing tanksagainst which foam 
and carbon tetrachloride extinguishers fail. 

LUX smothers fire with an inert gas instead 
of a liquid. It is instantaneous and three 
dimensional in its extinguishing effect. It 
leaves no mess to clean up and does no 
damage to anything in the fire area. 

Investigate LUX for your flammable liquid 
hazards and play safe! Write to Walter Kidde 
& Company, Inc., 71 West Street, Bloomfield, 
New Jersey. 








2 Reasons Why LUX Gives 
Better Fire Protection 



















A faster rate of dis- 
charge gives the 
new Super-LUX ex- 
tinguisher longer 
range, greater pen- 
etrating power and 
_ greater fire extin- 
guishing wallop. 






The new oval 
shaped LUX dis- 
charge horn gives 
a better distribu- 
tion of snow and a 
wider blanket of 


smothering gas. 


by 
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For All Electrical and 
Flammable Liquid Fires 
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Laying Out 
Individual Drives 
(Continued from editorial page 557) 





losses that are unavoidable with the 
lowered power factor caused by over- 
sized motors. 

When the power requirements of 
the individual machines are small, 
say 1 horsepower or less, it is fre- 
quently cheaper to leave them over- 
motored than to go to the expense 
of testing and changing, particularly 
if a change in product or methods is 
likely to make the installation obso- 
lete in from one to three or four 
years. 


Size of Motor 


The second problem, selecting the 
best drive for the application, will 
have to be considered in a later ar- 
ticle. Here the determination of the 
proper size of drive will be con- 
sidered. 

In my opinion, if one general prin- 
ciple is kept in mind in designing 
every drive from an electric motor 
to a driven load, a large percentage 
of the trouble now experienced will 
be avoided. 

This principle is: Consider the 
momentary peak loads to be expected, 
as well as the average load, when 
designing the connecting mechanism 
between motor and driven load. 

It is applicable to all types of me- 
chanical transmission equipment— 
belting, gearing, chains, or what not. 
Although it seems self-evident, it is 
less often considered than the reader 
may suppose. 

The laboratory research man de- 
termines with some accuracy the ca- 
pacity and life of a drive under 
constant load. He says, in effect, 
“This drive will carry 5 horsepower 
continuously and under that load 
have a life which is satisfactory to 
most customers.” He considers that 
he has been highly conservative if 
in tables published for the custom- 
er’s use he makes an allowance of 
25 per cent for what he calls “‘over- 
load.” 

All too often the plant man says 
in effect, “A 5-hp. motor should take 
a 5-hp. drive.” This latter assump- 
tion is often entirely unwarranted. 

A 5-hp. motor develops a starting 
jerk equal to the steady running pull 
of a motor having a nameplate rat- 














Nins thea! Economy 
and Efficiency ina 


UNIT HEATER— 


1, Light weight construction (through 

* scientific design) of the Wing 
Featherweight Unit Heater permits sus- 
pension of unit directly overhead in any 
desired position. 


2. Vertical downward discharge of 
* heated air insures penetration to, 
and uniform diffusion over, entire work 
area. 


4 Taking the air from practically the 
* highest point in room _ prevents 
wasteful accumulation of heated air at 
this point—resulting in greater economy 
of steam. 


4 The Wing Featherweight Unit Heater 
* is low in first cost, installation cost, 
and maintenance cost. 


5 The finned tubes can be individually 
* removed and replaced in case of 
accidental damage. 


6 Being perfectly flat (no crimping) 
* fins offer minimum resistance to air 
flow, and no not catch and hold dirt. 


7 The scientifically designed Wing 

* Scruplex Propeller Fan is used, in 
this heater. It is noted for its ability to 
deliver a large volume of air, from great 
heights, at high velocities, and against 
high static pressures. 


Each heater is given a 150-Ib. steam 
* test, and subjected to 1,000-Ib. hy- 
drostatic pressure. 


9 Fifty-six years of specialized air-han- 
* dling experience insures a thoroughly 
satisfactory installation. 


L. J. WING MFG. CO. 
' 162 W. 14th St. 
i New York, N. Y. 


























SEND FOR THIS BULLETIN 


It will pay you to write for Bulletin H-5. 
It gives the very latest data on your heat- 


ing problems. - 1 
—————E 
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N HORSE racing a close finish provides 
thrills and excitement . .. but in indus- 
try, a narrow margin between profit and loss 
arouses no cheers. It is a source of worry and 
struggle . . . a constant race against costs to 


RED STREAK get over the line into the profit column. 
Single Stroke Hand 
Lift Trucks. Capaci- 


ties up to 5,000 Ibs. Waste or inefficiency in one place or another 


may be the difference between red and black 
figures on your statement. 





HIGH LIFT 
TRUCKS 
Built in Capacities 
up to 30,000 Ibs. A 

In seeking to reduce costs and increase profits 
examine your present methods of lifting, haul- 
ing, stacking and storing materials. Are they 
slow, inefficient, unsafe, retarding production, 
giving competition an edge? It is in materials 





MULTI-STROKE 3 ; 
Hand Lift Trucks. handling that are discovered the greatest oppor- 
ke tunities for economy. The solution may be a 

Yale Hand or Electric Lift Truck and Skid 





Platform System. 


Steel - Bound Skid 
Platforms 34 


Yale Trucks are the choice of the world’s 
leading industries. You will find it well worth 
while to investigate their possibilities in your 


TRADE MARK e plant and one of our representatives will gladly 
help you do so. 


THE YALE & TOWNE MANUFACTURING COMPANY 


PHILADELPHIA DIVISION, PHILADELPHIA, PA., U. S. A. 
Makers of Yale Electric Trucks, Hand Lift Trucks, Hand Chain Hoists and Trolleys 
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Spray-Finishes with 
DeVilbiss Equipment 





RCA Victor uses DeVilbiss Equipment in the spray-finishing of 
its cabinets—and the Victor Company has been a DeVilbiss customer 
for 21 years. This long record is further evidence of the successful 
results in high quality finishing that leading manufacturers are 
achieving with DeVilbiss products. 

New and modern DeVilbiss Equipment can help manufacturers 
in two important ways. First, by producing better finishes that im- 
prove appearance, increase salability. Second, by faster and more 
efficient finishing operations, resulting in lower production costs. 

Near you is an experienced DeVilbiss representative, well qualified 
to show how the latest developments in DeVilbiss Spray-Finishing 
and Exhaust Equipment can be of definite value to you. Call him in 


now, or write us direct. 


THE DEVILBISS COMPANY TOLEDO OHIO 
New York Philadelphia Cleveland 
Detroit Chicago St. Louis nen, 
San Francisco Windsor, Ontario rea, “Me, 
a 


DeVi/b/iss 
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ing of 64 to 10 horsepower and oper- 
ated at rated capacity. 

As the speed increases the turning 
force of most 5-hp. motors grows 
until about 70 per cent of full speed 
is reached. At this point they are 
exerting the normal turning effort 
of a motor of 10- to 25-hp. rating 
operated at. full load. The exact 
figure for any given motor depends 
upon the type, speed, and individual 
design. 

Before stalling, a 5-hp. motor will 
delffer momentarily 2 to 5 times 
full-load effort. In their momentary 
demands for power many individual 
drives approach the stalling point of 
the motor more or less frequently. 

When starting, the drag on a 
motor may exceed the load that must 
be transmitted by the belt, chain, 
gears, or whatever connects it to the 
driven machine. This is because 
some power is absorbed in bringing 
the motor’s rotor up to speed. The 
rotor is a small flywheel in itself, 
and considerable power is required to 
speed it up in a hurry. Hence, a 
simple motor test does not always 
indicate the load on the mechanical 
transmission device. 


For Small Motors 


Perhaps the last few paragraphs 
have seemed rather academic. Let 
me bring their meaning closer home. 

If you will study the motor manu- 
facturer’s table of standard pulleys 
and recommended minimum sizes for 
standard general-purpose motors, 
you will note that the drives seem 
to be planned much more amply for 
small than for large motors. The 
reason is not obscure. A belt drive 
must carry the motor starting jerk 
and the large overloads present dur- 
ing the speeding-up period. 

Small motors, 5-hp. and below, 
are almost universally started 
“across the line.” They start with 
a heavy jerk. Larger motors are 
more often started with a compen- 
sator or some sort of a starter that 
reduces the starting jerk. 

When, a few years ago, linestart 
motors were introduced in sizes of 
74 to 30 horsepower for general use, 
there wasS an epidemic of drive 
trouble. Users could not under- 
stand why it was not feasible to belt 
a 20-hp. linestart motor the same as 
a 20-hp. compensator-starting motor 
had been belted in the past. 

On severe applications the belt 
came off; in less severe services the 
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Nhe meer 
DURO-BRACE 
TEXSTEEL SHEAVES 


The Allis-Chalmers Manufacturing Company, originators of multiple V belt 

drives, now offers a new development in sheaves which will withstand the 

severest duty. ® Bending of the outside plate is practically impossible 

with the new Duro-Brace Sheaves, for in the new design this vulnerable * * * 

area is braced by a reinforcing convex steel plate, which increases its New Duro-Brace 
Design: cross-sec- 


strength to so great a degree as to eliminate distortion,even underextreme tion showing out- 
side plate braced 


Former Design: 
cross-section show- overloads; thus giving a true running drive always. ® Duro-Brace Texsteel he eae males 


ing unsupported A 
outside plate. Drives are 98.9% efficient . . . Require no belt dressing or lubrication 


. i . ... Are unaffected by moisture or dust... Are Vibration- 
\ \ I\ Pp less, Slipless, Silent, Light and Clean. @ Mail us a card ask- 
\ \w Wh Y j/ ing for Bulletin No. 2188 which sets forth the advantages 


—|\+——+| which Duro-Brace Texsteel Drives offer you in all matters of 


forcing steel plate. 


Ww 





power transmission, whether they are simple or complex. 





DRIVES 


ALLIS-CHALMERS 


COMPANY - MILWAUKEE, WISCONSIN 








ORIGINATED BY 


ALLIS-CHALMERS MANUFACTURING 
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Clean, Cheap, 
Convenient HEAT 


SUMLVAH LINO 
SVS OLeyyngd Gy 





In hundreds of shops, large and 
small, Buffalo Gas Unit Heaters 
have solved the heating problem. 
These shops now have uniform, con- 
trolled, forced circulation of warm 
air of the temperature desired, with 
automatic, money-saving controls 
which prevent waste of fuel. 


Quickly and Cheaply Installed 


Buffalo Gas Heaters require only connec- 
tion to gas line, electric current and the 
application of a match—and they begin 
to HEAT! They require no fuel storage 
—or ash heap. They are odorless, dust- 
less and smokeless—and no fireman or 
engineer is required to operate them. 
Used for heating every kind of shop, store, 
office, garage, storage building, etc. Full 
approval of Fire Underwriters. 

Also STEAM Units: Buffalo manufactures 
a complete line of floor and suspended 
steam unit heaters also. 

Write for Bulletin: Before you buy any 
heating equipment send for Buffalo Bulle- 
tin No. 469 which describes the entire line. 
Complete ratings included. 


Buffalo Forge Company 
471 Broadway, Buffalo, N. Y. 


In Canada: Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 





WRITE FOR 
BULLETIN 2852— 


Gives full details 
on all Types 








belt had to be run so tight that 
stretch was rapid, and unduly fre- 
quent take-up and frequent belt re- 
placement were necessary. 
Regardless of the users’ under- 
standing or lack of understanding of 
the fundamentals involved, they had 
to use larger belt and pulley sizes, 


to avoid intolerable maintenance 
costs. 

With certain other types of me- 
chanical transmission equipment, 


conditions are somewhat different. 
Occasionally a user says, “Steer 
clear of silent chains, or V-belts, or 
gear reducers (as the case may be) 
on linestart jobs.” Silent chains, or 
V-belts, or gear reducers cannot 
“come off” as flat belts do when un- 
conscionably overloaded at starting 
or by momentary peaks, but under 
such misapplication their life is 
short, performance is unsatisfactory, 
and repairs are high. However, if 
such drives are proportioned with 
due consideration for the severe 
starting loads imposed by linestart 
motors, the same drive performance 
that these forms of mechanical trans- 
mission have given on the more fa- 
miliar motor types in the past will 
be obtained. 

The resulting drives may look dis- 
proportionately large to an eye 
trained by previous experience, and 
they may produce sharp twinges in 
the region of the pocketbook, but 
they must be used if long trouble- 
free service is essential. 

There are applications, of course, 
where the short, jerky start will 
cause trouble with the driven ma- 
chine, such as certain types of tex- 
tile machinery, and old, lightly de- 
signed machines of other kinds. In 
such instances, the starting effort of 
the motor must be reduced by a 
compensator or other starting de- 
vice. 





To Set Up 
Standard Costs 


(Continued from editorial page 542) 





should in all cases be shown sepa- 
rately from those controllable by 
him, both to facilitate budgeting and 
to fix departmental responsibility for 
the reduction of the controllable 
element. 

This plan of setting standards 
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gives an effective control of expense 


























The 
material that 
defies 
corrosion 


‘HAVE 


CHEMICAL EQUIPMENT 
FUME DUCT SYSTEMS 


TANKS 
PIPING, FITTINGS, 
ETC. 
AGITATORS 


It 
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HAVEG CORP. 


NEWARK 
DEL. 


BIG 3 


for motor maintenance 


1. CHINALAK 


A railroad in Oklahoma recently re- 
ported “. ... DOLPH’S CHINALAK 
BLACK BAKING VARNISH has in- 
creased the average life of our 
motors by over 300%.” This is but 
one of many endorsements from all 
branches of industry. 


Maintenance engineers have proved 
that it pays to discriminate in the 
selection of insulating varnishes. 
They have learned that to specify 
CHINALAK is an assurance of the 
finest motor insulation obtainable. 


2. ELECTRIC LACQUER 


For 25 years the standard black finishing 
varnish—oil and waterproof. 


3. RED OILPROOF ENAMEL 


Affords definite protection against oil 
creepage on commutators. 


v 








Literature describing these and other 


DOLPH products will be mailed 


on request. 


JOHN C. DOLPH CO. 


Insulation Specialists 
168 Emmett Street Newark, N. J. 
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buys Goggles 


EVERY 60 SECONDS an eye accident occurs—more than 
300,000every year, costing employers some $50,000,000. 
Eyes are expensive; the cost of a single serious eye 
injury, in compensation, lost time, medical and hospital 
expenses might easily wipe out a whole year’s savings 
effected by a new production machine or process in 
your plant. 


Yet—the cost of eye protection is negligible. For 
the cost of a single sightless eye you can give a thousand 
men the surest, safest eye protection known to industry—the 
security of AO gogeles. 

American Optical Company makes a complete line 
of goggles for every eye hazard. They are strong, cool, 
comfortable, allow full vision and can be exactly fitted 


ptical Company 


Manufacturers, for more than 100 years, of products to aid and preserve vision. Factories at Southbridge, 
Mass. Branch offices in all principal industrial centers. In Canada, Consolidated Optical Co., Ltd., Toronto. 













The cost of 
a single Eye 


















for 1000 men 


to the needs of the man and the job. At the American 
Optical Company branch office near you,an AO indus- 
trial representative is ready to demonstrate the quali- 
ties of AO goggles and to help you work out a 
practical and highly profitable eye-saving program. 
Call him in today. 


The AO DURALITE “50” is light, cool, comfortable. 
Its fuss-proof bridge provides easy, permanent adjust- 


s% 
ment to any face. Super Armorplate lenses offer greater 
resistance to impact than any other standard lens. 


1350 











“ANCHOR” 
PULLER-HOIST 


Patent Pending 
1% ton capacity. 
Complete with 15 ft. 
load chain and over- 
head control; weighs 
45 lbs. 


Price $24.00 


f.o.b Factory 








A COMBINED PULLING 
JACK & CHAIN HOIST 


A one-man outfit for pulling, moving, lift- 
ing heavy loads. Is automatic reversing. 
The handy-man tool for many odd jobs in 
maintenance, repair, construction and pro- 
duction work. Shipped on 10 days trial. 


EDELBLUTE MANUFACTURING CO. 
302 Jackson St. 


Reynoldsville Penna. 




























Cleriuer 


PYRO! 


SAFEGUARDS 
MACHINERY 


Simply add Pyroil in 
small quantities to reg- 
ular greases and lubri- 
cants for a process of 
protection to all metal, 
and an efficiency in op- 
eration, not gained in 
any other manner, 


CUTS 
EXPENSE 


Pyroil impregnates the 
metal, coating it with 
a slip glossy sur- 





tYs 
face whic serves as an impregnable lubricant in 


conditions of emergen 
Cuts friction considerably. 


A demonstration of 


and extreme pressure. 
Reduces fire hazards. 


‘ f Pyroil proves it saves many 


— > ag 
uartd. by Pyroil Co. - Kidder, 
Pres., 547 LaFollette Ave., La Crosse, 
Wis., U. S. A. 


LR 


Mail “4 for facts. Mfrd. and 
0., Vv 


wt D0 ove aT 





PYROIL COMPANY 
= 647 LaFollette Ave., LaCrosse, Wis., U.S.A. 
Please send further facts and copy of New 





Industrial Brochure. No obligation. 

PD enero ser ewer be cateb sued cclecet 
BPS Bos doe bateradedcnewekies eee 
OT a ee ee 
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variations due to departure from 
standard. But suppose the variation 
is not in overhead but in volume? 
The old theory was to distribute each 
month’s or period’s burden against 
the next period. This balanced the 
books and pleased the bookkeeper, 
but produced a cost that jumped up 
just when volume was reduced and 
when the manager felt the urge to 
sharpen his pencil and bring back 
some of the lost business. The plan 
was thoroughly unscientific and has 
largely been abandoned by progres- 
sive accountants. 

There are two ways of disposing 
of these volume variances. One is to 
set up as normal or standard the ex- 
pected production for a period and 
to charge or credit to a variance ac- 
count any under- or over-absorbed 
burden resulting from failure of 
these expectations. The other plan, 
which comes out to pretty much the 
same thing in the end, is to trans- 
fer volume variances to profit and 
loss, either directly or through an 
intermediate account. In either case, 
the persistence of a non-equalizing 
variance will mean a revision of the 
burden rate. 


Most Useful Feature 


All these variations, direct and in- 
direct, may be summarized and ana- 
lyzed in variance reports, which are 
perhaps the most useful features of 
a standard cost system. Figure 3 
shows a form of variance report 
used in a textile mill. It gives a 
summary of operating results in 
terms of degree of conformity to 
standard that clearly indicate the 
points at which attention is needed. 

Reports to department heads will 
follow the same principle, but will be 
even simpler. Any set of expendi- 
tures may be analyzed in appropri- 
ate variance accounts. Frequently a 
daily report will be made, listing in 
detail all variations from labor and 
material cost. A monthly report will 
summarize these direct costs and 
will analyze the department-burden 
budget variances. 

These daily reports are of im- 
mense practical help. Suppose a lot 
of hard castings gets into the shop. 
Ordinarily the machining of these 
castings would present nothing unu- 
sual to catch the attention of the 
foreman, and the workman would 
make the best of the situation with- 
out protest (except on piece rate, 
which is really a standard-cost plan 








PROTECTED 
FOR YEARS 
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CYCLONE 
FENCE 


OT ONLY does Cyclone Chain 
N Link Fence assure added safety 
at a price far below the losses suffered 
from fire, theft and accident, but it 
also gives every feature you should 
demand in a fence. 

Consider these advantages: Exit and 
entrance of visitors, employees and tres- 
passers are absolutely within your con- 
trol, outdoor storage space may be 
added to your property with security 
and the possibility of liability suits 
resulting from accidents to outsiders 
will be eliminated when your property 
is surrounded by strong Cyclone Chain 
Link Fence. 

You have no construction worries or 
problems. The entire job from accurate 
estimate to final expert erection is care- 
fully handled by the factory trained 
experts of a Company with a record of 
nearly halfacentury of superior service. 

Complete information furnished on 
request. Write for catalog, no obliga- 


tion. Address Dept. F.M 


REG.U.S.PAT. OFF. 


Cyclone Fence Company 


General Offices: Waukegan, Illinois 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


BRANCHES IN PRINCIPAL CITIES 


ya Pacifie Coast Division: 


Cyclone ence 





Standard Fence Company 
: Oakland, Cal. 
ye 


Cyclone—not a ‘‘type"’ of fence, 
but fence made exclusively by 
Cyclone Fence Company and 
identified by this trade-mark. 
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YOUR COMPETITOR 





LELWELL-PARKER ] 


E has found a way to clip minutes 

from his materials-handling 

schedules—to clip dollars from his 
materials-handling costs. 


He has the advantage, unless you too 
have capitalized on our long and varied 
experience by consulting with Elwell- 
Parker Engineers on your own need for 
greater savings in handling materials. 


Example: this New Elwell-Parker Tier 
Truck takes big unit loads, built up 


ale 
we 


on light, inexpensive pallets; travels 
swiftly through narrow aisles, low 
doors; tiers to warehouse roof; takes 
down, delivers to freight car or truck. 


Load on pallets at plant; ship on origi- 
nal pallets; then discard pallets. 


Your choice of power (electric, gas, 
gas-electric) and attachments to save 
the most money in your own work. 


The Elwell-Parker Electric Company, 
4323 St. Clair Ave., Cleveland, Ohio. 


MearELWELL- PARKER 


INDUSTRIAL POWER TRUCKS 
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Through 


Forty Calendar Changes 











"Ue have ben ein fenhinVi fo oe fly yes an bie 


thud some of tetse hive 


that time the whole world has 
changed. Aircraft and submarines, 
radio and talking pictures, automo- 
biles and motor-ships, refrigeration 
and air conditioning, streamlined 
trains and eighty story buildings, were 
only the vague dreams of visionaries 
when Albrecht first bought Jenkins 
Valves. 

Yet through these four decades of 
ceaseless change Jenkins Valves have 
kept pace with industry’s ever chang- 
ing demands, and have maintained 


‘Gosgualel years ago! Why, within 


a steadily growing reputation for in- 
tegrity. Jenkins Valves today, as in 
the past, are notable for advanced 
engineering, sound construction, and 
extraordinarily satisfactory service. 

How Jenkins Bros. is paralleling en- 
gineering and industrial progress with 


JENKINS VALVES - SINCE 1864 


+ BRONZE - 


tn s0Witt se Cue 2 frst Mean gpewation” 


Macht Mansfectaring 


advanced valve design and new valve 
types is convincingly portrayed in the 
new Jenkins Catalog No. 23. In con- 
trast to the comparatively few types 
and patternsavailabletothe valve buyer 
forty years ago, this catalog shows ap- 





proximately five 
hundred differ- 
ent valves. There 
is a trustworthy 
*Jenkins”—of 
bronze, iron, or 
steel—to meet the 


needs of 1935. 


JENKINS BROS., 80 White Street, New York, N.Y.; 
510 Main St., Bridgeport, Conn.; 524 Atlantic Avenue, 
Boston, Mass.; 133 No. Seventh St., Philadelphia, Pa.; 


$22 Washington Boulevard, Chicago, Ill.; JENKINS 
BROS., Limited, Montreal, Canada; London, England 














IRON + STEEL 





of payment). But with standard 
costs the increased machining time 
will be caught by the office before 
the next day, by comparison with 
standard, and reported the next 
morning to the foreman; the rest of 
the lot can then be sent back to be 
annealed. 

With such a cost system it is prac- 
ticable to give a competent depart- 
ment head far more responsibility. 
In some companies, operating depart- 
ments are charged with rent, depre- 
ciation, and other expenses pertain- 
ing to their departments, and are 
given a voice in the replacement of 
their equipment and layout, and in 
the management of their depart- 
ments, so that the foreman or su- 
perintendent accepts the responsi- 
bility for earning fixed charges on 
the machines purchased at his recom- 
mendation or with his approval. 


Definite Responsibility 


A standard cost system is no 
stronger than the standards on 
which it is based. Clearly, budgets 
will mean little but bickering in a 
factory where responsibilities are not 
clearly fixed and where one depart- 
ment can shift a part of its expense, 
unnoticed, to another. A clearly de- 
fined outline of organization re- 
sponsibilities and an adequate con- 
trol to prevent unauthorized or un- 
accounted expenditures are essential. 

With such control, the setting of 
standards may proceed along fa- 
miliar engineering lines. A _ staff 
study should be made to determine 
and record the best method of per- 
formance. This may be the present 
method, or an improvement on it. In 
product design, this study will be 
made by the engineering depart- 
ment; in process analysis, by the 
motion-study and layout engineers. 

When the best methods have been 
established, the cost requirements in 
terms of quantities of material or 
units of time will be carefully meas- 
ured, by making up samples, by tests 
or time studies. It may be neces- 
sary, if the standards involve 
changes from present methods, to al- 
low time for training in the new 
methods and to use a higher cost al- 
lowance in the interim. 

When quantity allowances have 
been determined, for either materials 
or time, the next step is to set stand- 
ard prices. For labor, this will re- 
sult in a piece rate or some other 
form of payment allowance. For ma- 
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POWER ROTOR, ] 


"SEALING 
~_ DIRECTLY 





Oe EQUALIZER FOR POWER : of 
INLET OPENING ROTOR HYDRAULIC BALANCE 


DIRECTLY ABOVE 













ROTOR 
BELOW — | : 
i DISCHARGE OPENING 

DIRECTLY ABOVE — 





PACKING UNDER 
EQUALIZER 
OR SEALING 
PRESSURE ONLY 


Sectional plan 
of De Laval-IMO 


POWER ROTOR a. 
HYDRAULIC ot 
_ BALANCE 














PUMPS FOR 


LUBRICATION 


THE DE LAVAL-IMO PUMP 


here shown has but two moving parts, a 
power rotor with extended shaft for connec- 
tion to the driving shaft and an idler or seal- 
ing rotor meshing and synchronizing with the 
power rotor. There are no pilot gears and 
no separate bearings, and but one stuffing 


box. The discharge is continuous and with- \ 


out pulsation and no valves are required. 
The pump can be coupled directly to an 
electric motor or a steam turbine, or to a 
shaft of any machine to which lubrication is 
supplied. Because of the high efficiency of 
the De Laval-IMO pump, little power is con- 
sumed and there is less heating of the oil. 


DE LAVAL-IMO PUMPS 


are supplied for pumping oil in all capacities and 
for pressures up to 500 Ib. per sq. in. and above. 
Our engineering corps will prepare special designs 
for exceptional conditions. 

















Standard mount- 
ing, as used for 
motor or turbine 
drive. 


Integral *mounting 
on the machine for 
which lubrication 
is supplied. 














e Special flange mounting, as used for fuel 
and lubricating oil with Diesel engines. 


De Laval Steam FarhineO.MrentonN.J. 


Manufacturers .of Steam Turbines, Centrifugal Pumps, Propeller Pumps, Rotary Displacement Pumps, Centrifugal Blowers and Compressors, Worm Gears, Hetite 
Speed Reducing Gears, Hydraulic Turbines, Flexible Couplings and Special Centrifugal Machinery. Sole Licensee of the Bauer-Wach Exhaust Turbine System. 
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A Watchman that 
can’t be kidnapped 


s Mischief makers can’t hold up 
and bind and gag a fence. It’s 
on.the job day in and day out, a 
sturdy and faithful guard, with- 
out human frailties and short- 
comings. Pittsburgh Chain-Link 
Fence is made to give many 


years of trouble-free service. A 
“Pittsburgh” representative will 
be glad to estimate the cost of 
fencing your property without 
obligation on your part. 


PITTSBURGH STEEL COMPANY oivrecc nc: 





x uk Se 
He’s a Rugged Brute 
to take the Heavy Loads 


Here’s a rugged caster, designed to stand rough handling and like it. 
The sturdy, overload qualities of Bond Truck Casters are put there for 
the plant that needs them. Bond Casters are also built for quiet opera- 
tion, easy wheeling, narrow turns or rough floors. Whatever your 
particular needs, there is a Bond Caster to exactly fit the purpose. Just 
put it up to the Bond distributor in your city, or write to us direct. 


Pe cao to i eee a a eee a 
BOND FOUNDR 


ae 


Y & MACHINE COMPANY 


MANHEIM, LANc. co., PENNA. 


PHILA. OFFICE: 617 ARCH ST. 








N. Y. C. OFFICE: 30 CHURCH ST. 





terials, studies are usually made to 
determine the long-time trend of 
costs, and a price is set that may 
not be changed for one or perhaps 
two years, unless there is an appar- 
ently permanent change in underly- 
ing conditions. The fixed standard 
price saves much competition, and 
becomes a convenient datum point 
for judging the extent and trend of 
variances. 

If all this work of standardization 
and control were undertaken merely 
to have a standard cost system, it 
would be an expensive luxury. Prop- 
erly done, it is usually very profit- 
able in itself, leading almost invari- 
ably to the discovery and correction 
of numerous faults and leakages. 
One accountant has said that he 
would install standard costs and 
budget control if for no other rea- 
son than to concentrate the attention 
of the organization on the possibility 
of such improvements. 

On the face of it, what with the 
entry of both standard and actual 
costs, the clerical expenses of a 
standard cost system look high. Ac- 
tual practice frequently proves the 
opposite; clerical costs may often 
be reduced. This is because only va- 
riances and totals need be dealt with. 
There is no longer need to post 
every individual time card or req- 
uisition to a job cost sheet. The 
cost sheet will be extended at stand- 
ard cost, a simple clerical operation. 
Actual labor and material costs will 
be totaled for the process, job, or 
other classification, and compared 
with corresponding standard totals. 
Variances on individual time cards 
or requisitions, exceeding certain 
limits, may be held out for immedi- 
ate investigation and for later ac- 
cumulation to the proper variance 
account. One firm instructs the 
timekeepers to hold out for investi- 
gation jobs showing a variance of 
more than 20 per cent from standard 
labor time. An increased control is 
thus secured with a reduction in 
clerical work. 

Too often the ordinary cost sys- 
tem does not make the information 
available until the order is shipped 
and it is too late to do anything. 
The standard cost system is in line 
with the tendency to use cost data 
preventively and currently rather 
than historically. As one speaker 
put it, it is control by the speedom- 
eter rather than by the mileage 
indicator. 
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HERE'S ADDED PROOF 


THAT POWER-FACTOR IMPROVEMENT REDUCES POWER COSTS 





HE United Steel and Wire Com- 

pany,of Battle Creek, Michigan, 
installed an 80-kv-a. G-E capacitor 
equipment early in 1933. The im- 
proved power-factor that resulted 
effected savings of $1,073 in power 
costs during the first twelve months 
of operation. This amount covered 
installation costs as well as equip- 
ment costs. 


This installation, as illustrated above, 
shows how G-E capacitors can be 
readily located in even the most 
out-of-the-way places. Their qual- 
ity of nonflammability and their 
smaller size and lighter weight per- 
mit their being located in many 
places where oil-filled capacitors 
could not be used. 


HE Powhatan Mining Com- 

pany, of Powhatan, Ohio, 
recently modernized an old ven- 
tilating-fan drive in its plant. The 
installation consisted of a G-E 


synchronous motor (200 hp., in 


this case) and control. 


The cost of this equipment was 
$3,258. A recent check shows 
that the annual power savings 
amount to $4,500 — a return of 
approximately 138 per cent on 
the investment. 





‘General Electric Company 


The record of this installation, | 
like that of many others in our | 


files, gives proof of the savings | 


which are being made with G-E 


synchronous motors for power- | 


t 


factor improvement. They are | 
savings which pay for the equip- | 
ment quickly and then add to the | 


profits. 


i 


GENERAL @ ELECTRIC 


In hundreds of cases, the installation 
of G-E power-factor improvement 
equipment — capacitors, synchronous 
motors, synchronous condensers —has 
improved plant operation and effected 
savings. In those cases where power 
contracts included a penalty for low 
power-factor and a bonus for its im- 
provement, substantial returns have 
been made on the investment. Look 
into these savings. Simply fill in and 
mail the attached coupon; or, if you 
prefer, call the G-E sales office near- 
est you. 


Dept. 6 B—201, Schenectady, N. Y. 
GET-541 ° GEA.77F 
CL] C) 


Please send me your bulletins “Direct-read- 











ing Power-fector Improvement Chart,” GET- 
541, and “Improving Power-factor for 
Profit,” GEA-77F, as checked above. 
Name 
Firm 

- Street “ 
City State. 
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Meehanieal Clearances 
for Motor Coils 


(Continued editorial page 565) 








































Supporting brackets for tie rings 
must be used when the coil overhang 
exceeds 8 inches or when the thick- 
ness of the ring material is ? inch 
or more. These supporting brackets 
or arms are fastened to the side of 
the core endplates and are made in a 
large variety of shapes and sizes; 
of late, they are being fabricated 
from angle iron by welding. 

The main purpose is to provide a 
solid, substantial supporting struc- 
ture for the coil end windings and 
the bracing mediums employed. Any 
good mechanic can develop suitable 
supports for a machine. In general, 
14x14x3- or 2x2xi-inch angle iron 
can be used for brackets. Slots are 
cut into the surface that is attached 
to the core end iron. These slots 
should be 3% to 18 inches long, de- 
pending on the size of the bolt, to 
permit adjusting the arms up or 
down. 

Figure 2, diagram X, shows the 


general shape of fabricated angle- 
iron, tie-ring-supporting brackets. 
The arm at the left is made by weld- 
ing a piece of angle iron, C, to a 
flat piece of steel, D, which is bolted 
to the core endplate. Ring support 
details, A and B, are made from a 
piece of round stock, A, which has 
a vee cut in one end, into which the 
small piece of angle iron B is welded. 
Slots in the plate D permit adjust- 
ing the arm to make a tight fit 
against the ring. 

Diagram Y shows another type of 
support arm. The angle, G, is made 
to suit the end winding and when 
the arm, C, is 9 inches or more in 
length a brace, E, is welded in place 
to strengthen the bracket. 

The rings to which the coils are 
tied are made from steel and must 
be insulated in accordance with the 
data in Table II in the preceding 
article for insulating jumper and 
cross-connections. When the sections 
of the supporting bracket in contact 
with the tie rings are of metal these 
parts should have the same wall in- 
sulation, 7 in Figure 1, as the ring. 

Spacing of brackets depends upon 
the type of winding, its overhang, 
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Figure 4. Method of bracing end 
windings of a turbo-generator 


weight, angle, and so on, but in gen- 
eral, spacing on 18-inch centers is 
safe for large windings; 36-inch 
spacing can be used for light wind- 
ings, employing one ring. 

When the coils do not make a good 
fit on the ring, or when the ring does 
not fit the supporting brackets, the 
inside or outside diameters can be 
altered to suit as follows: Bind 














Salety 


REG. U S. PAT. OFF. 


BELT HOOKS 
WITH STEEL BINDER BARS 


The bars not only carry the 
hooks before lacing, but are 
a strengthening part of the 
lacing. They extend be- 
yond the end hooks (see 
arrow) and prevent them from 








SELF-SEALED 


These three “GreaSeal” Ball Bearings 






have the following outstanding advan- 
tages of design:—Thick, closely-fitting 
felts - - - labyrinth FELT SEAL REMOVABLE 
for inspection or added grease supply 
- - - extra wide inner and outer rings - - - 
felt seal protected against injury within 
confines of both rings - - - exceptionally 
quiet running - - - grease capacity for 
long periods of service. Reduce machining 


and assembly costs and simplify your 


construction with these felt-protected 


Precision Bearings. Write for catalog and 


engineering recommendations. 


NYURMA-HOYFFMANN BEARINGS COURPN 


STAMFORD CYUNN.US.A 


NVRMA-AUFFMANN 


PRECISIVN BEARINGS 


RYVLLER . . THRUST 









































pulling out and fraying over 













belt edges. And that is just 
one of the many advantages 
of Safety Belt Hooks. 


SEND FOR 
“ASKS ALL—TELLS ALL” 


a questionnaire which asks and answers every 
question you would raise, with illustrations that 
clearly show why so many buyers are switching to 
Safety Belt Hooks. We will also send you a strip 
of hooks for examination. Please mention jobber. 


SAFETY BELT-LACER CO., Factories Bldg., Toledo, Ohio 
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Recording Thermometer 


MODERN DESIGN GIVES YOU ADVANTAGES 
THAT SAVE TIME—TEMPER—TROUBLE. One 
glance will show the many unique improve- 
ments which make Foxboro Recording Thermom- 
eters the easiest to use and the greatest dividend 
earners you can employ. 


SIXTEEN IMPROVEMENTS ON PROVED DESIGN 
give you the utmost in accuracy, long life and low 
maintenance cost. These improvements are the 
result of years of research and over a quarter of a 
century of experience. You can have absolute con- 
fidence in Foxboro Recording Thermometers. 


OF VITAL IMPORTANCE TO YOU is the fact that 
Foxboro is not committed to one type of Thermom- 


FOXBORO 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 


eter element. You have four distinct types* from 
which you may pick the one best suited to your 
needs. 

IN ADDITION TO THE RIGHT TYPE of actuating 
element, you will have the correct sensitive bulb 
and tubing made of the material required by your 
process conditions. Our engineers will see that 
you get the Thermometer that will give you the best 
service. Ask to see a sample Recorder. 


Write for Bulletin No. 169—no obligation. 


*A TYPE FOR EVERY NEED. 


Vapor Tension Liquid Filled 
Gas Filled Fully Compensated 


THE FOXBORO COMPANY 


FOXBORO, MASS., U. S. A. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 





© © COMPLETE INDUSTRIAL 


INSTRUMENTATION ® ® 
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strips of treated fullerboard on 
either the inside or outside diameter 
of the ring with 0.007-inch cotton 
tape until the rings meet the condi- 
tions. Rings should be altered in 
this way not to exceed a maximum 
of 4 or 1 inch on the diameter. 


Methods of Bracing 


Figure 3 shows a double row of 
rectangular tie rings used to brace 
the ends of a large, heavy winding. 
Note the supporting arms and the 
method of making and insulating the 
coil connections. When more than 
one tie ring is used it is customary 
to tie each coil as it is wound into 
the stator. 

In Figure 4 is shown a method of 
bracing the end windings of a turbo- 
generator, using cast-iron supports 
to which are bolted hard wood 
(maple) blocks. A block is also 


placed between the layers of coil. 


ends. A set of unsupported clamp- 
ing blocks is placed between the sup- 
ports. All through bolts are made 
of brass. They are insulated from 
the winding, but are all tied together 
with bare copper wire and grounded 
to the frame. 
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Figure 5. This end winding is well 
braced by two tie rings and two 
rows of tape bands applied directly 
behind each ring 


A well-braced end winding is 
shown in Figure 5 where the coils 
are fastened to two tie rings. In 
addition, two rows of tape bands are 
used to fasten adjacent coil ends to- 
gether. Note the location of the 
tape bands with reference to the tie 
rings. This arrangement insures 





maximum tightness, since each ring 
has its own supporting brackets, as 
shown. 


A Helpful Formula 


The following formula will help to 
indicate when a winding needs addi- 
tional bracing or is sufficiently braced 


for full-voltage starting. It is based 


on the deflection due to the starting 
or locked amperes and the length of 
the coil end extension. 

D=05 X I’ K B* XK 10", 

Where D = Deflection of winding. 

L = Locked amperes per square 
jnch of conductor (locked amperes 
divided by square inches per con- 
ductor). 

B = Length of bottom coil end. 

Safe values for D are 0.03 to 0.06, 
but the lower values are preferable. 

With one tie ring and one row of 
coil end bands, B can be reduced 
one-half. ‘ 

If there are two tie rings and two 
rows of spacers, B can be reduced to 
one-third of its value. 

Thus, the addition of rings and 
tie bands reduces the _ effective 
length of B, which in turn reduces 
the value of D to a safe minimum. 
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PLATE SHEAR 


Large and complete assortments of steel products are 
carried in J&L Warehouses, and modern cutting, 
bending, forming and welding equipment enable us 
to supply them in the sizes and shapes you need and in 
the forms most suitable for your use. A few of the 
operations which we are frequently called upon to 
perform are: forming, machining and milling bars; 
cutting odd shapes from plates to replace broken 


TRAVELING CRANE 


castings and forgings; die punching and shearing to 
accurate dimensions; assembling steel plates and shapes 
to fit your requirements by riveting, bolting and weld- 
ing. Whatever your needs for steel, or for the working 
of it, call on the J &L Warehouse nearest you. Highly 
important, too, is our ability to ship, almost invariably, 
well under 24 hours. Write for a copy of the J&L 
Warehouse Stock List. 


JONES & LAUGHLIN STEEL CORPORATION 


JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 


J&L WAREHOUSES 


CHICAGO 
Virginia 1600 


CINCINNATI 
Main 2324 


PITTSBURGH 
Hemlock 1000 


NEW ORLEANS 
Franklin 1131 


DETROIT 
Plaza 0470 


LOUISVILLE—Magnolia 1693 . . . Stock of Bars for Concrete Reinforcement and 


Bar Fabricating Yard 


MEMPHIS—6-4836 . . . Distributing Warehouse for Pipe, Sheets, Spikes and Wire 
Products. Reinforcing Bar Warehouse and Fabricating Shop 
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Contained & 


MotoReduceR driving an 
well known Refractories Manufacturer. 
overhung load. 


motorized Speed Reduction 


Nearly 5 years ago we introduced to industry 
the Philadelphia MotoReduceR. To the best of 
our knowledge, this Unit was the PIONEER 
Self-Contained Motorized Speed Reducing 
Device to be produced on a commercial 
scale. To date, hundreds of Philadelphia 
MotoReduceRs are daily serving American in- 
dustries — from Food Manufacturers to Furniture 


Makers — from Mines to Metal Working Plants. 


These Units, being integral with the motor, 
save not only in space but in the time required 
for installation. In addition, they require no 
flexible coupling between the motor and speed 
reducer, and they do away with the necessity of 
a common base plate. Still further, they are 
more easily handled and transported. 


There’s a type and size of MotoReduceR for 
every requirement — for Horizontal or Vertical 
Drives. 

Safety, silence of operation, freedom from vibra- 
tion and extremely low maintenance and oper- 
ating costs are other worth-while features of 
Philadelphia MotoReduceRs. 

These Units are the ultimate in design and me- 
chanical construction. 





Ore Conveyor in the plant of @ 
Note the heavy, 


43 
The very i) latest 
Drive 


vertical 
Philadelphia MotoReduceR 


PHILADELPHIA GEAR WORKS 


Industrial Gears and Speed Reducing Units 


Main Office and Works—Erie Ave. and “G” St., Philadelphia, Pa. 
New York—330 W. 42nd St. Pittsburgh—Chamber of Commerce Bldg. 


SEND FOR LATEST CATALOG 
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What Price 
Correction? 


(Continued from editorial page 562) 





the corrective effect of the synchro- 
nous motors was not positively 
known. 

The motor manufacturer put the 
losses at 26 kw. and the corrective 
effect at 170 kva. Metering revealed 
that the losses were 27.6 kw. and the 
corrective effect 150.4 kva. These 
figures do not include line or rheo- 
stat loss. 

It was calculated that a capacitor 
of 300-kva. rating would bring the 
over-all power factor of the plant to 
90 per cent lagging or higher during 
the time the plant was not operat- 
ing, witha smaller percentage of in- 
crease during operating periods, and 
a resulting saving of about $275 a 
month. Savings have exceeded the 
estimate. 

A reactive meter installed on the 
capacitor permits savings to be com- 
puted accurately. The table shows 
the various load conditions and cal- 
culated monthly savings for 1933 up 
to October; the capacitor was in- 
stalled on the 12th of that month. 





Trade Literature 


(Continued from editorial page 568) 





Doors—Catalog A-75, on over-way 
doors. — Richards-Wilcox Mfg. Co., 
Aurora, IIl. 


Dust COLLECTION — Bulletin 194, 
“Collecting Foundry Dust the Modern 
Way.”—Whiting Corp., Harvey, IIl. 


Dust FILTER—Bulletin S-76, shows 
and describes new Type EC Dust 
Filter.—The W. W. Sly Mfg. Co., 4700 
Train Ave., Cleveland. 


Fans—Bulletin,, “To Keep Produc- 
tion Moving, Keep Air Moving with 
Propellair Fans.’”— Propellair, Inc., 
Springfield, Ohio. 

IRON—Booklet, 64 pages, tells the 
step-by-step story of modern manu- 
facture of sheet iron.—Republic Steel 
Corp., Massillon, Ohio. 


IroN—Folder, “12 Steps to Enamel- 
ing Iron Control.”—American Rolling 
Mill Co., Middletown, Ohio. 


LaADLE—Bulletin No. 198, “. . . and 


Now, a Better Ladle by Whiting.”— 
Whiting Corp., Harvey, IIl. 





LigHt—Light Direction Indicator, 
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NE of countless lapplications 




















of Osborn Tramrail Sys- 

tems to meet particular re- 
quirements is illustrated. In this plant, 
it was necessary to move materials 
from floor to floor, quickly and eco- 
nomically .... The desired results 
were secured by selecting a correct 


combination of Osborn Tramrail units. 





= ‘Above the maruiiiia are at 
Mm solved by the correct combi- f 

nation of Osborn Tramrail units. \ r | i lags 

ae a In YOUR plant, there may be opportunities 
; to utilize the many time-saving, cost-reducing 
advantages of Osborn Tramrail units. A 
“check-up” by Osborn Tramrail engineers 
costs nothing. A survey may point the way 


to improved methods and lower costs. 


There are important reasons for our suggest- 
ing that . . . Before you invest in materials 


handling equipment . . . INVESTIGATE 


Osborn Tramrail Systems. 


_ “Below the Hook” problems are | 
| solved by the correct Osborn- & 
designed Grab equipment. oss 


THE OSBORN MANUFACTURING COMPANY 


5401 HAMILTON AVENUE, CLEVELAND, OHIO, U. S. A. 


== “SSBOR™ __. 
TRAMRAIL SYSTEMS 
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SHEPARD NILES 
CRANE & HOIST CORP. 


364 Schuyler Avenue, Montour Falls, N. Y. 





CRANES 


| TON TO 450 TONS 


HOISTS 


Ye TON TO 20 TONS 





Shepard Niles Crane and Hoist Corporation 
now manufactures all its products in one plant, 
recently enlarged, at Montour Falls, N. Y. 


Shepard Cranes and Hoists 


Niles Cranes 








Sprague Hossts 

















Detecting the Waste 


The first step in eliminating 
waste of materials is to find it. 


Unsuspected large spoilage and 
losses are often brought to light 
when Productimeters (mechan- 
ical counters) are placed on key 
machines in a manufacturing 
process. A comparison of read- 
ings tells how much is missing 
and where last seen. 


Productimeters will count or 
measure a large variety of prod- 
ucts with much greater speed and 
accuracy than by hand. Tell us 
what vou want to keep track of. 


DURANT MFG. CO. 
1918 N. Buffum St. _ 181 Eddy St. 


Milwaukee, Wis. Providence, R. I. 
a Productimeters 
el THe OF INDUSTRY i 














Reliability 
Durability 





ALATA 


Pure Balata Gum does not deteriorate 
with age, and under our process of 
manufacture, Veelos Balata Belting is 
the most reliable and durable obtain- 
able. On account of its long life and 
of the fact that it requires practically 
no care or attention, no stoppages or 
breakdowns interfere with your pro- 
duction. This saving will soon pay 
you the cost of the belt many times 
over. Veelos Balata Belting is by far 
the most economical belting on a serv- 
ice basis. 


MANHEIM MANUFACTURING AND 
BELTING CO. 
Main Office and Factory: Manheim, Pa. 


Branch Offices and Warehouses: 
350 Broadway 407 8. 
New York City 


- Dearborn St. 
Chicago, Tl. 


Economy 





for determining whether proper light- 
ing exists at a given point.—Westing- 
house Lamp Co., 30 Rockefeller Plaza, 
New York. 


LUBRICATION — Pamphlet, issued 
jointly by The Meriam Co. and Socony- 
Vacuum Oil Co., contains operating in- 
structions, oil and lubrication data for 
Meriam rebuilt gas engines and gas 
engines in general.—The Meriam Co., 
1955 W. 112th St., Cleveland. 


LUBRICATION—Technical Bulletin No. 
E220, “Concerning Graphoid Surfaces 
and the Parts They Play in Lubrica- 
tion.”—Acheson Colloids Corp., Port 
Huron, Mich. 


MATERIAL — Bulletin on Norbine 
(Norton Boron Carbide) “The Hardest 
Material Ever Produced by Man for 
Commercial Use.”—Norton Co., Wor- 
cester, Mass. 


METERS—Bulletin No. 424, “Bristol’s 
Metameter for Telemetering Pressure, 
Liquid Level, Temperature, Flow, and 
Motion.”—The Briston Co., Waterbury, 
Conn. 


PAINT SPRAYING EQUIPMENT—1934- 
35 Catalog covering equipment for 
spraying paint, oxy-acetylene appara- 
tus, and portable carbide lights.—The 
Alexander Milburn Co., 1416 W. Balti- 
more St., Baltimore, Md. 


PHOTOELECTRIC CELLS—Folder PC-2, 
illustrates and describes Cetron photo- 
electric cells—Continental Electric Co., 
Saint Charles, IIl. 


PYROMETERS—Leaflet A-3410, describ- 
ing a line of small single and multiple 
pyrometers.—Thwing Instrument Co., 
3339 Lancaster Ave., Philadelphia. 


PumMp—Bulletin 5550, illustrates, de- 
scribes a built-together motor and pump 
unit.—Fairbanks, Morse & Co., 900 S. 
Wabash Ave., Chicago. 


RELAyS—Circular B-1-A, on _ sensi- 
tive, toggle, polarized, power, and time 
delay relays—Weston Electrical In- 
strument Corp., Newark, N. J. 


RESINS—Booklet, on Neville synthetic 
resins, their types and uses. — The 
Neville Co., Pittsburgh. 


Steer—Series of tables, “Multiples 
at a Glance,” for those who use steel 
in multiple lengths.——Timken Steel & 
Tube Co., Canton, Ohio. 


STEELS — Catalog, “Corrosion and 
Heat Resisting Steels.”—Crucible Steel 
Co. of America, 405 Lexington Ave., 
New York. 


TESTING EQUIPMENT—Bulletin 934, 
information on insulation, dielectric 
strength, resistivity, dielectric constant, 
power factor, and instruments for 
measuring them.—Sound Engineering 
Corp., 412 N. Leavitt St., Chicago. 


TORCHES, MELTING KETTLE— Two 
leaflets, No. 189 on Aeroil “smokeless” 
melting kettles, and No. 183 on Aeroil 
fire gun No. 99; also Bulletin No. 102 
on Aeroil thawing outfits and torches. 
—Aeroil Burner Co., Inc., Park Ave. at 
18th St., West New York, N. J. 
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NY manufacturer is entitled to de- 

scribe his product fully, but to call 

his the best, that is another matter. Yet 

in each field, one product IS best. Per- 

formance proves it, acceptance proves it. 

Compare and test C-H 9586 “AAA” 

Starters, just as C-H does constantly in 

keeping them ahead and maintaining 

C-H Motor Contro! Leadership. See it 

you do not call them the best, as the majority of buyers do. 


Compare their silver-shod contacts—silver, that con- 
ducts electricity whether bright or oxidized, and whose 
oxide cannot stick or “freeze” contacts together . . . Com- 
pare their twin-break contacts, that keep heat to less than 
50 per cent of permissible maximum even on severest 
inching service . . . Compare arcing, noting that these 
twin contacts reduce the arc to a harmless speck, snuffed 
out in deep Thermoplax pockets even on a 500 per cent 
stalled motor overload ... Compare the “AAA” switching 

Ee, ee mechanism. It is so made because nothing better has been 
available in all needed types, developed to this date—a mechanism built on identical 
rset gi Aen heavy duty steel mill starter design . . . Compare the 
starter and disconnect switch, record. Learn of service in terms of millions of operations. 
>see: ogy orga What is the verdict? CUTLER-HAMMER, Inc., Pioneer 
coastruction, etc. The C-H line Manufacturers of Electric Control Apparatus, 1206 St. Paul 


is complete. The combination i 
starter and disconnect switch Ave., Milwaukee, Wis. 


is illustrated. 


CUTLER 








: \¢ % \)\ : saitaliaiini eertionies Se 
The Control Equipment Good Electric Motors Deserve 
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A group of 12” Schieren 

belts in regular service 

for 31 years, and 

for many more. This is 

typical of the Service you 

get from  Schieren-ized 
elting. 
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JUST Al - — 


REMINDER 


that you send for your copy of the Red 
Book of Industrial Power Transmission as 
offered by the Power Transmission Council 


ON PAGES 12 and 


of this issue of Factory Management... 
If you prefer, you can write us and we will 
send you a copy together with an interest- 
ing and valuable Case Study of Power 
Transmission Costs for your type plant. 
The latter is one of a number of actual case 
studies by power transmission engineers 
showing detailed costs of operating mod- 
ernized group drives compared with cost 
of unit drive on each machine. Send for 


them now, to . . -. «© « « 


= 


(BELTIN 


a 1 of Lie : 


(Sh. Manufacturers of 
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This is data worth 
having. It shows how 
you can make worth 
while savings on your 
power costs. 
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LEATHER BELTING, PACKINGS and SPECIALTIES 


Main Office and Factory: 


33 FERRY STREET 


NEW YORK 


Branches and Distributors in All Principal Cities 


MEMBER OF THE POWER TRANSMISSION COUNCIL 











Books 


BEYOND THE NEW DEAL 


David Lawrence, Editor, The United 
States News. Whittlesey House, Mc- 
Graw-Hill Book Co., Inc., 380 West 42d 
St., New York. 317 pages. $2.50. 

The viewpoint of a _ conservative 
analyzing the New Deal and its im- 
plications to government and_in- 
dividuals. He gives credit where credit 
is due, but isn’t satisfied with prospects. 


THE “PAY-AS-YOU-PRODUCE” 
WAGE PLAN 


Allen W. Rucker, President, The 
Eddy-Rucker-Nickels Co. The Eddy- 
Rucker-Nickels Co., Harvard Square, 
Cambridge, Mass. 28 pages. $1. 

Introducing “a plan to end plans.” 
For fair prices to consumers, high an- 
nual wages, adequate business profits, 
increased volume and employment. So 
says the author. 


INDUSTRY’S OPPORTUNITY TO 
PROMOTE RECOVERY 


Allen W. Rucker and N. W. Picker- 
ing, President, Farrel - Birmingham 
Company, Inc. Farrel-Birmingham 
Co., Inc., Ansonia, Conn. 

No. 9 in a series of booklet-editorials 
aiming to show that fundamental laws 
of economics will eventually assert 
themselves. 


On the Calendar 


DECEMBER 


3-8, Eleventh National Exposition of Power 
and Mechanical Engineering, New 
York. Charles F. Roth, International 
Exposition Co., Manager, Grand Cen- 
tral Palace, New York. 

3-8, American Society of Mechanical Engi- 
a 56th annual meeting, New York. 

E. Davies, Executive Secretary, 29 
W. 39th St., New York. 

5-6, National Association of Manufac- 
turers, annual meeting, New York. 
Walter B. Weisenburger, executive 
vice-president, 11 W. 42d St., New 
York. 

6-%7, Federated Management Societies, first 
annual conference, New York. Mem- 
ber societies, Taylor Society and the 
Society of Industrial Engineers, co- 
operating with Management Section 
of American Society of Mechanical 
Engineers and Stevens Institute of 
Technology. W. H. Leffingwell, presi- 
dent, The Taylor Society, 29 W. 39th 
St., New York. 

27-Jan. 2, American Association for the 
Advancement of Science, annual meet- 
ing, Pittsburgh. Henry B. Ward, per- 
manent secretary, Smithsonian Insti- 
tute Building, Washington, D. C 


JANUARY 

10-12, American Engireering Council, an- 
nual meeting, Washington, D.C. Fred- 
erick M. Feiker, executive secretary, 
744 Jackson Place. N.W., Washing- 
ton, D. C 

14-18, Society of Automotive Engineers, 
annual meeting, Detroit. John A. C. 
Warner, 29 W. 39th St., New York. 


22-25, American Institute of Electrical En- 
gineers, winter convention, New York. 
H. H. Henline, National secretary, 
29 W. 39th St., "New York. 

28-30, American Society of Heating and 
Ventilating Engineers, annual meeting, 
Buffalo. A. V. Hutchinson, secretary, 
51 Madison Ave., New York. 


MARCH 
5-8, Fifth Packaging Exposition, Palmer 
House, Chicago. Sponsored by Ameri- 
can Management Association, Alvin 
E. Dodd, executive vice-president, 20 
Vesey St., New York. 
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Linde Process Service 


SMVES 
‘304 


T looked as if nothing could 

prevent the expenditure to re- 
place the fractured steam ham- 
mer cylinder on the foundation 
.company’s pile driver. 

A Linde Service Operator was 
called and, on examining the 
cylinder, found that it could be 
made as good as new by bronze- 
welding. With his cooperation 
the work was rapidly completed. 
The cost of materials and labor 
amounted to about $3l—a saving 
of $354 over the cost of $385 for 
a new cylinder. Tests proved that 
the bronze-welded repair was 
fully capable of withstanding the 
severe service of everyday opera- 
tion. The foundation company was 
highly pleased with the result. 

Thus does Linde Process Serv- 
ice work to save time and money 
for users of Linde Oxygen. It 
makes available, from the melting 
pot of thousands of experiences 
in many industries, sound welding 
and cutting practices that have a 
direct bearing on your particular 
problems. The value of this unique 





service is further amplified by 
coordination with the vast re- 
sources, scientific research and 
engineering facilities of other 
Units of Union Carbide and 
Carbon Corporation. 

Ask your nearest Linde Sales 
Office how Linde Process Service 
can be of assistance. These are 
located in Atlanta, Baltimore, Bir- 
mingham, Boston, Buffalo, Butte, 
Chicago, Cleveland, Dallas, Den- 
ver, Detroit, El Paso, Houston, 
Indianapolis, Kansas City, Los 
Angeles, Memphis, Milwaukee, 
Minneapolis, New Orleans, New 
York, Philadelphia, Phoenix, 
Pittsburgh, Portland, Ore., St. 
Louis, Salt Lake City, San Fran- 








FULL STEAM AHEAD—Quick-time 
repair by bronze-welding fractured steam 
hammer cylinder saves money—cuts 
delay on job. 








cisco, Seattle, Spokane and Tulsa. 
Everything for oxy-acetylene 
welding and cutting— including 
Linde Oxygen, Prest-O-Lite 
Acetylene, Union Carbide and 
Oxweld Apparatus and Supplies 
—is available from 
Linde through pro- 
ducing plants and 
warehouse stocks in 
all industrial centers. 


The Linde Air Products 
Company 


Unit of Union Carbide and Carbon Corporation R 


UCC) 


CODE 
In Canada: Dominion Oxygen Co. of Canada, Ltd. 


PRODUCT OF A UNIT OF 


uC 


UNION CARBIDE AND 


CARBON CORPORATION 





YOU CAN ORDER EVERYTHING FOR OXWELDING AND CUTTING FROM LINDE | 
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NEW (|) NEW 


KNURLED 
SOCKET HEAD CAP SCREW 


Every mechanic, when driving screws, will 
invariably persevere with his fingers until he 
has to give up—-but not before. 














With the Knurled “Unbrako” he can drive 
much further and faster because his fingers 
actually become geared to the Knurled head 
and, therefore, can’t slip, regardless of how 
greasy the head is. 











Smooth-head screws, on the other hand, are 
hard to get hold of and, therefore, much 
slower to drive. 







Then again—the Knurled “Unbrako” can be 
easily and quickly pinched home and backed 
off with a pair of pliers. With smooth-heads 
this would, at best, be very hard to do. 









Don’t overlook this advantage because you 
must know of many a tight place where it 
would be mighty handy to use a pair of 
pliers if at all practicable. 















The Knurled “Unbrako” is of exactly the same 
high quality as the smooth-head “Unbrako.” 





U. S. and Foreign Pats. Pending 


The Knurled ‘“‘Unbrako’’ 


Fingers become geared to the Knurled head so they 
can’t slip, which makes the Knurled “‘Unbrako’’ a 
real time and labor saver 













Order by Name 
Old Smooth-Head 
Specify the Knurled “Unbrako’’ Fingers slip and slide. 


Hard and slow to 


FREE SAMPLES drive. 
STANDARD PRESSED STEEL CO.|'@ 


BRANCHES BRANCHES 


BOSTON JENKINTOWN, PENNA. NEW YORK 


CHICAGO SAN FRANCISCO 
TROIT T.LOUIL 
- BOX 546 : oe ee 
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The trials of the Great A. bu Sedg 7 
(A TOUGH CASE ) 
n}8 | 
aS E * z @ * 9 \ 
BES } Gs it 


























e 
ae ee ad ae BUT ONE THING WAS HIS COLORGRAPH BANDS MAKE 
EASY PICKING. OVERLOOKED HIM ABSOLUTELY PILFER-PROOF 


























y 
THIS IS HARD LUCK FOR NOTHING FOR THEM To Do | !T 1S YOUR GOOD FORTUNE AND 
COLORGRAPH STEEL STRAPPING. 

















In addition to the abuse to which his shipments are subjected the 
shipper of valuable merchandise is always faced with the problem of 
pilferage. 

The best way to eliminate pilferage is to seal your containers with 
Stanley Colorgraph Steel Strapping. Goods arrive in better condition. 
Savings of 20% to 40% in container costs are common. Freight 
charges are lowered. 

For speed in applying the strapping, use the Stanley Improved 
“3 in 1” Strapping Tool. 

Stanley offers you unusual facilities for solving container problems. 


THE STANLEY WORKS 


STEEL STRAPPING DIVISION 


159 Lake St., New Britain, Conn. 
NEW YORK CHICAGO 
100 LAFAYETTE ST. 62 W. KINZIE ST. 







This is a sample of COLORGRAPH STEEL STRAPPING which can be furnished in any design and almost any color combination 








Recent 
“Banty” Purchasers 


Owens-Illinois Glass Co. 
Endicott-Johnson Corp. 


Chrysler Corp. 
Wheeling Steel Corp. 
Merchants and Miners 
Transportation Co. 
United States Navy 
Clyde-Mallory Lines 
Swift & Co. 
Turner & Blanchard 
Fred’k Snare Corp. 
North Pier Terminal 
Pennsylvania Ry. 
Armour & Co. 
C. B. & Q. Rr. 
Murphy-Cook & Co. 
Wilson & Co. 


* 


MANUFACTURING 


COMPANY 
4110 So. Halsted St. 
CHICAGO, ILLINOIS 


TRACTORS 
TRAILERS 
LIFT TRUCKS 


Originators of “‘The 


Trackless Train’’ method 
of material handling | 


-BANTY’ has full 


spring suspension 


Semi-elliptic springs front and rear, plus 
zero pressure tires on-the drive wheels 
make “Banty” an easy-riding industrial 
tractor. Springs prevent excessive driver 
fatigue, protect the entire tractor mech- 
anism against wear and tear, cut main- 
tenance and repair expense. 

“Banty’”’ is the only small industrial trac- 
tor with full spring suspension and zero tires. 
“Banty” is the smallest gas tractor in over- 
all dimensions, and in turning radius, yet 
“Banty”’ carries power to spare for general 
industrial hauling, including grade work. 

ce LB ef. 

Banty” hauls a three-ton trailing load 
up a 20% grade at over 24 miles per 
hour; ‘‘Banty”’ delivers 1000 Ibs. drawbar 
pull in high gear at over 5 miles per hour, 
and runs light at 74 to 8 miles per hour. 
Here is an economical, capable industrial 
power unit for the widest range of indus- 
trial plant uses—especially adapted to 

.the efficient tractor-trailer method of ma- 
terials handling. 


Bulletin No. 160 describes 
“Banty“ design and performance 
in detail. This bulletin also gives 
data on “The Trackless Train’ 
andthe famous Mercury ‘A-310 

trailer as well as other types of 
standard and special trailers. 
Write for your copy. a 
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IT HAPPENS IN 
THE BEST REGULATED PLANTS 














WE NEED BETTER 
TOWELS. THESE 


SAY BOSS, THESE THIN 























{ WELL~ How 00 vou 
Uke THE NEW 
ONLIWON 


























" EVER send a boy to do a man’s job!” Undersized, 

single-fold towels just aren’t built to stand the gaff of 
whistle time service in modern plants. It takes improved A.P.W. 
Onliwon Towels to give the boys what they want—a quick. 
thorough dry. 

They’re double-folded, thereby doubly absorbent and doubly 
hard to puncture with wet hands. One Onliwon Towel really 
does the work of several ordinary towels... and that’s econ- 
omy. With strong-textured Onliwon Towels there is never 
an unsightly litter of torn paper to mar the appearance of 
your washrooms. 

Each towel is served fresh from hygienic cabinets... pro- 
tected from dirt and even germs which often. result from casual 
handling. Onliwon Towels are absolutely safe and sanitary. 

Equip your washrooms with A.P.W. Onliwon Towels and its 


companion service A.P.W. Onliwon Tissues. Washroom morale 


bf 


(WE 00 oun PART 


will be higher and towel costs lower. 
i. te teh \ 


ONLIWON SANITARY 


WASHROOM SERVICE 
A.P.W. Paper Co., Albany, N. Y. 


Representatives in leading cities 
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+r ENGINEERED JOBS—to 
STOCK REQUIREMENTS 


otherinstallations are doing this throughout industry. 

Add profit by cutting power transmission costs—with 
Medart! “Everything in Power Transmission and Special 
Equipment’—Engineered Jobs or Stock Requirements! 
Check your transmission—step by step—from power gen- 
eration to application! Cut losses at all points—replace 
obsolete equipment with Medart—find out how much you 





Ball and Socket can save with Medart V-Belt Drives—Heavy-duty Pulleys 
Hanger Bearing —Medart-Timken Self-aligning Pillow Blocks, Flange Bear- 


ings, Hanger Bearings and Unit Mountings... Consult Medart 
Engineers... Write for Catalogs 56-G, 56-T, 56-V, 56-B. 
Address Dept. F. 


Left: Medart Gears can be furnished in a complete range o sizes and 
types — cast iron, machine molded and cut — spur, miter and bevel. 






ALSO Medart V-Belt Drives (licensed under Patent 
1,662,511)... V-Beltsin all sizes . . . Cast lron and 
Steel Sheaves . . . Bicycle-type Hoisting Sheaves... 
Turned and Polished Shafting...Coup- 
lings... Friction Clutches... Everything 
in Power Transmission and Special 
Equipment... lron and Semi-steel Cast- 
ings. . . Patterns. 





Medart Pulleys—Steel and 
Iron, also Wood —Furnish- 
edinallstandardtypes. Sizes 
up to 16 ft. diameter, 84 in. 
face. 





Medart Hangers—anti-fric- 
tion or ring-oil bearings— all 
types—standard, universal, 
four and two-point adjustment. 


THE MEDART COMPANY, General Offices and Works: 3512 DeKalb St., St. Louis, Mo. 


Engineering Sales Offices: Cincinnati, Cleveland, New York, Philadelphia, Buffalo, Chicago, Pittsburgh, 
até New Orleans, San Francisco, Los Angeles, Dallas, Denver, Charlotte, Birmingham, Milwaukee 








EVERYTHING IN POWER TRANSMISSION & SPECIAL EQUIPMENT 





























NO SUCH THING 


AS Cheaper Wirel”’ 


“Listen, I’ve been through the mill. I’ve ‘saved money’ on 
my wiring requisitions for the last time. When we started 
keeping our figures on the basis of service life instead of 
first cost I got an awful shock!” 


This plant electrician was converted to ROCKBESTOS when 
he discovered that the inconvenience and expense of periodic 
replacement could be traced directly to his “cheaper wire” 
and was mot an “act of God” to be endured with more or 
less patience and fortitude. 


ROCKBESTOS A.V.C. wire is ideal for all severe operating 
conditions. Its insulation is a felted and impregnated wall 
of asbestos in which is embedded a high dielectric insert 
of varnished cambric to provide ample margin of safety 
under wet conditions. This A.V.C. insulation is 
heatproof and moisture resisting, unaffected by 
corrosive fumes and will not bloom when attacked 
by oil or grease. 













It costs money to replace wire—not to mention 
the cost of time out or stopped production. You 
can avoid that expense by using ROCKBESTOS 
A.V.C. wires and cables. Even if your circuits 
are not now subjected to severe conditions, bear 
in mind that plant changes may so expose them 
at some future time. ROCKBESTOS A.V.C. wires 
are always a good investment. Wouldn’t you like 
to test a sample? The coupon will bring one. 
Fill it out and mail it today. ROCKBESTOS 
PRODUCTS CORPORATION, New Haven, 
Conn. 


ROCKBESTOS 


—the wire with permanent insulation 




















ROCKBESTOS PRODUCTS CORP. 
New Haven, Conn. 


I'd like to look over a piece of A.V.C. wire: 










SOOHGSSCSHSHSSHS HOLS HRCHSAOS SOCKET SHRED OKLOHCOC eB eS CC E®S 
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21 POINTS OF 
SUPERIORITY 


In all capacities 


300 Pounds to 40 Tons 
e 
Master engineering—scientific design—finest 
materials—backed by long years of experience 
have gone into the development of the new, 
improved Wright High-Speed Chain Hoist. 
In the new Wright Hoist there are 21 points 

on which it is superior to all former models. 
Summarized, those 21 points mean: 

1—GREATER EFFICIENCY 

2—LONGER LIFE 

3—INCREASED USEFULNESS 
Send for an illustrated catalog showing a cut- 
away view of the new Wright Hoist. See for 
yourself why the 1934 Improved Wright is stur- 
dier, more efficient and positively rust-proof. 
Remember—no advance in price. 












MANUFACTURING 
AMERICAN CHAIN 


COMPANY, Inc. © York, Penn. 


LR 
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Lycoming “have always used Bristol’s 
and find it very satisfactory” 





Bristol’s Thermometer Con- 
troller, Model 377B, range 200 
to 1000° F. 


hee from a concern as 
well-known as the Lycom- 
ing Manufacturing Co., Wil- 
liamsport, Pa., the endorsement 
speaks for itself. 

The reference is to a Bristol’s 
Thermometer Controller, 
Model 377 B, used for auto- 
matically holding babbitt pot 
temperature at 850° F. 


THE BRISTOL COMPANY * 


Sesame 8 8=— aS : 


THE BRISTOL COMPANY * 
WATERBURY, CONN. U.S.A 


THERMOMETER CONTROLLER 





K WR SO-MAX. CURRENT % AMP 
AX, YOLYTAGE 250 YOLTS 


Furnished either with separate 
low and high contacts set by 
means of separate adjustment 
knobs, or with just single adjust- 
ment contacts in which the high 
and low points retain a fixed 


WATERBURY » 







relationship to each other, 
Model 377B makes possible the 
close control essential in indus- 
trial heating. Electrical contacts 
are made of silver and have un- 
usually long life. Connections 
are well insulated. The equip- 
ment is inspected and approved 
by the Underwriters. 

In writing ask for Catalog 1305. 


CONNECTICUT 


Branch Offices: Akron, Birmingham, Boston, Chicago, Denver, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco. 


Canada: The Bristol Company of Canada, Ltd., Toronto, Ontario. England: 


TRADE MARK 


Bristol’s Instrument Co., Limited, London, S.E. 1}. 


BRISTOLS 


PIONEERS 





REG. U.S. PAT. OFF. 


IN PROCESS CONTROL SINCE 


1889 













USE THE CEILING FOR HANDLING 


The New Tempo | 
In Handling 


LD - FASHIONED 

methods of handling 
materials are out. Louden 
Monorail handles on the 
ceiling—leaves more floor 
space for production. Get 
Monorail facts on your 
handling problem... . 


The Louden Machinery Co. 
569 West Avenue 
Fairfield, Iowa 
Engineers in Principal Cities 
FREE—Most Complete Book on Mate- 
rial Handling. pages. Don’t be 

without it! 


MONORAIL 
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RYERSON 
STEEL 


{Also Copper & Brass) 


—In Stock— 
Immediate Shipment 


Hot rolled bars. 


rolled. bars 
h speed screw and_ Structural steel incl. rails, 
accuracy stock. 
Alloy steel bars, nickel, Tubes, boiler and mechan- 
chrome, etc. 


Stainless steel sheets, Rivets, bolts, etc. 






incl. 


Black, galv., cold rolled, 
special finish. 


Write for the Ryerson Stock List 
JOSEPH T. RYERSON & SON, INC. 


Cleveland, Buffalo, Boston, Philadelphia, Jersey City 








Plates, tank, boiler, cold 
rolled, floor, etc. 


H beams, etc. 


Brass, copper. 
Babbitt. 
Tools. 


St. Louis, Cincinnati, Detroit, 
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FOR ROOFING OR RE-ROOFING: KOPPERS OLD STYLE PITCH 
KOPPERS TAR SATURATED RAG FELT 
A GRAVEL OR SLAG SURFACE 





1 1? of the leading roofers of the 
country have just spent several thou- 
sand dollars of their own money to 
send out warnings to 100,000 persons 
against the use of smooth-top roofings 
on flat decks. 


Those roofers are equipped to furnish 
either smooth-top roofings or coal 
tar pitch roofings. But the failures of 
smooth-top roofings have been so 
numerous and so serious in the past 
year that the roofers have taken this 
step to protect their own business 
reputations. 


They tell you, in all sincerity, to use 
coal tar pitch on any flat roof. There 
is no better coal tar roofing pitch 
than Koppers Old Style Pitch. 


KOPPERS PRODUCTS COMPANY 
KOPPERS BUILDING, PITTSBURGH 
Birmingham Boston Chicago New York 
Providence St. Louis 


DON IS 


OTHER KOPPERS PRODUCTS: 
Roofing; Membrane Waterproof- 






ing; Dampproofing; Tar Aluminum 


Paints; Plaster Bond Paints; 
Tarmac Road Tar for Streets, 
Pavements, Drives, Highways 
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NOW —this 
ELECTRIC MOTOR 
REPAIR LIBRARY 


tells how to handle all kinds 
of profitable repair and re- 
winding jobs 


Do you know how to: 


—lay out a wave winding ‘ 

—test a.c. and d.c. motors to locate grounds, shorts, 
opens, quickly and positively 

—properly record data when stripping armatures so that it 
will be instantly usable for correct rewinding by your- 
self or any experienced winder at any time afterward 

—determine how many coils can safely be cut out 

—lay out single-phase fan motor windings 

—tchange single-phase windings for two- er three-phase 
operation 

—wmake cross or equalizer connections on lap windings 

—lay out frog-leg windings 

—handle every step in a rewinding job from the time 
it comes into the shop until it leaves 

—wind stators for turbogenerators 

—band high-speed armatures 

—rewind motors for voltage, speed, frequency, or cycle 
changes 

—ete., etc., etc. 

1,079 pages of practical shop methods and data on jobs 
like these in the library. A complete, up-to-date key to the 
repair of all motors. Nothing else in it; every page filled 
with definite, practical facts for the industrial maintenance 
man and the electric shop worker. 


4 volumes, $10.00, payable in 
easy monthly installments 


‘THis set of books should be on the shelf of every man 

who ever has to touch a motor for purposes of repair- 
ing it or changing it to meet different operating condi- 
tions. In shop language and with practical shop methods 
it covers every step in stripping, rewinding and connect- 
ing a.c. and d.c. motors of all kinds. 


How to change motors for different 
operating conditions 


Here is all the information you need in order to deter- 
mine what changes various types of motors permit; to lay 
out new winding for specified service conditions; and te 
handle every step in the work with satisfactory results. 

Covers all types of motors, from those used in small 
household and commerial appliances of all kinds, te 
mining and railway motors. Explains principles under- 
lying the different types of windings; gives definite in- 
structions for doing the various rewinding jobs. Also 
gives many data, tables and diagrams constantly needed 
by the repair man, including data difficult to get from 
any other sources. 


Low price—easy terms—10 days’ 
examination on approval 


Bought separately the books in this Library would cost 
you $11. By using this coupon you need pay only $2.00 
in 10 days and $2.00 monthly until the special price of 
$10.00 is paid. In addition, we give you 10 days in 
which to examine the books. Send no money; simply fill 
in and mail the coupon now; let us know your answer after 
you have seen the books. 





McGraw-Hill Book Co., Ine., 
330 W. 42nd St., N. Y. C. 


Send Electric Motor Repair Library for 10 days’ ex- 
amination on approval. In 10 days I will send $2.00, 
plus a few cents postage, and $2.00 monthly for four 
months, or return books postpaid. (We pay postage 
on a accompanied by remittance of first install- 
ment. 


0 eT eee wie eeae Ginews os mle uae 


|, SASSER Norge treat Sener a eee F. Fac. 12-34 
(Books sent on approval in U. S. and Canada enly.) 
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PLANT LIGHTING 


Weston Monet 703 
Foot-Candle Meter 

























EASY,T00, WITH THESE 
PROVED WESTON DEVICES 


Now you can know that the lighting in every department .. . 
over every bench and machine . . . is exactly the amount necessary 
to permit a full day’s work without eye-strain. The simple, inex- 
pensive Weston Foot-Candle Meter will tell you. Use it regularly 
to check and maintain your lighting at the correct levels . . . levels 
which insure maximum production, banish waste and cut costs 
in many ways. 

Then put the control of lighting in each department, on a fool- 
proof, automatic basis. Don’t trust someone’s judgment in deter- 
mining when lights should be turned on or off. The Weston 
Illumination Control Relay does this automatically and with 
precision . . . turning the lights on 
when actually needed, and turning 
them off, and keeping them off, when 
not needed. 

Many plants have found that it pays 
—and pays well—to regularly meas- 
ure, and control plant lighting. The 
facts are available . . . Weston Elec- 
trical Instrument Corporation, 628 
Frelinghuysen Avenue, Newark, N. J. 


, JY STON 






‘wstruments 


Weston Monet 709 
Illumination Control Relay 
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Bunting machined 
and centered bronze 
bars are cast in 13” 
lengths. There are 
116 stock sizes. 
Write for list. 










There are 513 stock 
sizes of completely 
machined and finished 
Bunting “Ready 
Made”? bronze _bear- 
ings. Write for list. 












Bunting 
Anti-Friction 
Metal is the 
world’s great- 
est general 
purpose 


Babbitt. 





as, 


\y" 


Cored and solid bronze bars that cut without waste. Fin- 
ished bearings available from stock to fit all usual appli- 
cations. Babbitt that offers a lowest coefficient of friction. 
These are Bunting’s contributions to reduce production 
and maintenance costs in mechanical industry. 


THE BUNTING BRASS & 
BRONZE COMPANY 
TOLEDO, OHIO 
BRANCHES and WAREHOUSES: 


New York, Brooklyn, Newark, N. J., Boston, Philadelphia, Cleve- 
land, Cincinnati, Detroit, Chicago, Minneapolis, Milwaukee, 
St. Louis, Dallas, Kansas City, Los Angeles, San Francisco, 
Seattle. Export Office: Toledo, Ohio. 


BUNTING 


QUALITY 
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REDUCING INDUSTRIAL OVERHEAD 


UTILITY | 


basa: automatic controls reduce 
overhead and solve a multitude of industrial problems. 
Economies range as high as 35 percent and result not only from 
fuel savings in heating and processing, but in greater efficiency 
from employees working under ‘healthful conditions. Directly 
applied to processes, automatic controls reduce spoilage, lower 
supervision costs and increase the quality and uniformity of your 
product. The Minneapolis-Honeywell engineer in or near your city 
will gladly show you how an automatic control system will reduce 


your overhead, in either large or small installations and in old or 





new equipment or plants. Minneapolis- 
Honeywell Regulator Co., 2706 Fourth 


Ave. So., Minneapolis, Minn. Branch or 







distributing offices in all principal cities. 





a 











MINNEAPOLIS 
L 


BUSHINGS - BEARINGS-BARS:PARTS|H O NE YWEL 
ANTI-FRICTION METAL | 


CONTROL 
SYSTEMS 








y 
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RS 
OVER OLD! 


No matter how badly your floors are worn—or what 
kind of floors they are—you can repair them, quickly, in 
a few hours if need be, at reasonable cost. You can lay 
a new, safe, durable floor over the old—one that will do 
away with all maintenance cost for years to come. 


“A.W.” ROLLED STEEL 
FLOOR PLATE 


is safe, sanitary, durable. Made in tread patterns and 
weights for all industrial requirements. Costs no more 
to install than other good flooring. Saves most where 
conditions are worst. For recommendations and esti- 
mates write us or any of our representatives. 


ALAN WOOD STEEL CO. 


CONSHOHOCKEN, PA. 
108 Years Iron and Steel Making Experience 


BRANCHES: Philadelphia, Pa., Fidelity Philadelphia Trust 
Bldg.; New York, N. Y., 60 E. 42nd St.; Boston, 250 Stuart St.; 
Los Angeles, 620 W. McGarland Bldg.; San Francisco, 444 
Market St.; Seattle, 4535 5th Ave., N.E. 


REPRESENTATIVES: Buffalo, F. E. Allen, Inc.; Pittsburgh, 
C. C. Poling Co.; Detroit, G. C. Davies Co.; Cleveland, J. F. 
Corlett & Co.; Chicago, A. M. Castle & Co.; New Orleans, Jones 
& Laughlin Steel Corp.; Birmingham, J. H. Scruggs Co.; Minne- 
apolis, R. E. Deutsche Co.; Memphis, S. A. Hunt, P. O. Box 1646. 





NEW FLOO 
















**Photo, actual size.”’ 








Type HF Chromalox- 
equipped Unit Heater, 
for 115 or 230 volts, 
60 cycles A. C., 6 sizes, 
1.5 k.w. to 4.5 k.w. 
complete with auto- 
matic temperature con- 
trol. 

















Type UAB Chromalox- 
equipped Unit Heater, effi- 
cient, trouble-proof, dur- 
able. Provides perfect heat 
circulation—no cold spots. 
Built in capacities from 5 
k.w. (17060 BTU) to 40 
k.w. (136480 BTU). 










poet Here's 
HEATING 
COMFORT 
and ECONOMY 


E. . tor your plant 


















@ Electric heat, as applied 
with these Chromalox- 
equipped Unit Heaters, 
gets going almost in- 
stantly with the throw of a switch—no lag, no waiting. 

@ It is easily directed to heat a single spot, or to set up 
blower-induced warm air circulation through an entire 
room—far more efficient than other heating methods. 


@ It is easily installed—as quickly and conveniently as 
running a wire line—you can always place a Chromalox- 
equipped Unit Heater at exactly the right spot to do 
the most good. 


@ If your problem includes heating an isolated building, 
room or floor—keeping temperatures up during off-peak 
periods, when fires are banked—stepping up temperature 

ex 12 a faulty air duct—or any application of heat to 
process work, meet the need with 


le Oe’ vs a OD 


ELECTRIC UNIT HEATERS 
AIR ian C1 HEATERS 


Mail With Your Business Letterhead 
EDWIN L. WIEGAND CO., 
7518 Thomas Blvd., Pittsburgh, Pa. 


Send me the new 60-page 
CHROMALOX book. I wish to heat 
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“KEEP ALERT" 
_. . KEEP WP WITH 


Problems you face today cannot be solved with the 
methods of yesterday. Tomorrow may bring still 
other problems. The new competition is not only 
between products, it’s between men. 


The man who wants to lead, the man who is fight- 
ing for his business or his job, must know what is 
going on. Must know what’s latest and best in 
methods, materials, machines. Must know the mean- 
ing of new rules, new laws, new Codes. 


Your business paper is edited to help you in your 
job. To bring you the news of your industry. To 
interpret this news in terms of its effect on produc- 
tion costs, labor conditions, markets, competition and 
the other primary factors of business and industry. 
Your business paper has been giving special atten- 
tion to the modernization of plant and equipment. 





McGRAW-HILL 








PUBLISHING COMPANY, Inc. 
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CHANGING CONDITIONS 


It is a timely, important publishing job because every 
industry is struggling with the problem of producing 
reduced volume at lower unit costs. 


Can you afford to be without the help your busi- 
ness paper’s editors are offering you? Can you 
afford to miss the information that manufacturers 
are laying before you in the advertising pages? On 
your reading habits depend largely your chances for 
success. Keep up! Keep alert! 


Examine the list of McGraw-Hill Publications at 
the right of this page. A coupon is provided for 
your convenience in sending your subscription. Or 
we will be glad to send sample copies of any of 
these papers, free of charge, and without obligation 
to buy. Check the items in which you are interested, 
and return the coupon today. 











American Machinist . . .for machin- 
ery and metal product manufacturers 
; business and technical magazine 
of the metal-working industries. 


Aviation .. . covers all business and 
technical developments in private and 
industrial flying, including produc- 
tion, operating, and maintenance. 


Bus Transportation . . .for executives 
of transportation companies operating 
and maintaining buses in common 
Carrier service. 


Business Week . . . gives the busy 
executive all important and significant 
business news in one publication .. . 
quickly . . . accurately . . . tersely. 


Chemical and Metallurgical Engi- 
neering . . . for the chemical engi- 
meer . . . covers production, technol- 
ogy, marketing, finance, economics, 
and management. 


Coal tot . . devoted to the operat- 
ing, technical and business problems 
of mining and marketing coal. 


Construction Methods .. . an_illus- 
trated review of current field practice 
and equipment used in all general 
and special construction activities. 


Electrical Merchandising . . . serves 
the electrical appliance trade . .. 
electrical retailers and wholesalers . . . 
helps them become better merchants. 


Electrical West . . . serves the spe- 
cific interests both of engineering and 
of selling in the electrical industry of 
the eleven Western States. 


Electrical World . . . for electrical 
engineers . . . weekly business and 
technical coverage of electrical indus- 
try activities, including all phases of 
generation, distribution, and utiliza- 
tion of electricity. 


Electronics . . .design, engineering and 
manufacture of radio, sound, and 
communication devices. Features new 
uses of electronic tubes. 





Engineering and Mining Journal . . . 
complete and authoritative: technical 
and market publication of mining, 
milling, smelting and metal refining 
industries. 


Engineering News-Record . . . lead- 
ing weekly ———— of civil engi- 
neering and construction, covering 
news and technical performance. 


Factory Management and Mainte- 
nance .. .all phases of plant opera- 
tion... Management, production and 
services including maintenance of 
electrical and mechanical equipment. 


Food Industries . . . production, ope- 
ration, engineering, and distribution 
in food manufacturing and processing 
plants of all kinds. 


Metal and Mineral Markets . . . 
weekly news of metal and non-metal- 
lic markets and prices from original 
sources... for consumer and producer. 


Power . . . every phase in the pro- 
duction and transmission of power in 
any form, including all prime movers, 
and auxiliary equipment. 


Product Engineering . . . for engineers 
and executives who create, design, 
and develop machinery and “‘engi- 
neered’’ metal products. 


Radio Retailing . . . home entertain- 
ment santiliandicin . . . for retailers 
and wholesalers of radios and allied 
products, and their service men. 


Textile World . . .business and tech- 
nical, edited D geserr i for the textile 
industries, and specifically for cotton, 
wool, silk, rayon, knit goods, and 
processing. 


Transit Journal . . . engineering and 
business magazine of local transpor- 
tation, electric cars, rapid transit, 


buses, trolley buses, and taxicabs. 











New York» Boston « Philadelphia » Washington + Greenville - Cleveland 
Detroit - Chicago + St. Louis » San Francisco + Montreal - London 








McGRAW-HILL PUBLISHING COMPANY, INC. 
330 West 42nd Street, New York, N. Y. 


Please enter my subscription to the following publications aad bill me with the first 


issue 


or please send me, without obligation, th: material checked below. 


0 Sample copies of the following publications 


Pee ee eee e reese eres ee essere ee seeeeeeseees 


O Descriptive folder of all McGraw-Hill Publications 
C Catalog of McGraw-Hill Books 
WHIMS. oc 550s 
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A FOUR LEAF CLOVER 
is our “Mold Mark” and we 
are justifiably proud of it, 
for it appears on some of 
the finest and most intricate 
Plastic Molded Parts. If you 
are interested in better Plas- 
tic Molded Parts we invite 
your inquiries. 


CHICAGO MOLDED, PRODUCTS CORP. 


2148 Walnut St. Chicago, Ill. 





St 
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FOR THOSE INCIPIENT TROUBLES 
THAT ONLY THE “MEGGER” WILL DETECT 


The NEW MIDGET “MEGGER” TESTER 
Range—0 to 20 Megohms, Generates 500 Volts 


N2 longer do you need to borrow a “Megger’— 
after trouble has occurred. It will cost you less 
to own and use frequently this new, small, reliable but 
inexpensive “Megger” Tester. Don’t wait for insula- 
tion failure and consequent shut-down—that is expen- 
sive; get a “Megger” now, test your motors, wires, 
cables, etc., forestall failure, prevent shut-down and 
plan your electrical maintenance! 


Write for Bulletin 1365-F. 


JAMES G, BIDDLE CO. 


<A 
| ELECTRICAL SS. INSTRUMENTS | 
1208-13 Arch STREET 


Peoavecena., Pa. 

















* LIQUIDATION SALE 


of GRIGSBY-GRUNOW CO., Inc. 


makers of Meyestic Radios, Tubes, Refrigerators 


by order of the UNITED STATES DISTRICT COURT 


| panied to an order of the United States 
District Court all of the machinery, equipment 
and inventory of Grigsby-Grunow Company is now 
being sold by the Trustee. An immediate inspec- 
tion of the property is urged as sales are being 
made daily to many of the large concerns through- 
out the country. 
The good will, patents, trade marks, trade names 
and the real estate are also being offered for sale. 
The machinery consists of the very finest makes of all types 
of metal and wood working machinery, also a completely 
equipped tube, enameling and plating plant, all of which 


are in immediate operating condition. 

The inventory consists of made-up parts, parts in process 
and raw materials for radios, refrigerators and radio tubes. 
— Service Department on all three items has been kept 
ntact. 

The GOOD WILL consists of the name “MAJESTIC” as 
applied to radios, refrigerators and tubes, which name has 
been extensively advertised throughout the world, and 
which is secured by copyrights in practically every country 
in the world including many other trade names, patents and 
copyrights. 

The real estate consists of factory buildings having a floor 
area of approximately 950,000 square feet, suitable for any 
type of manufacturing. 


The Trustee will receive offers for any part or parcels of 


the assets. All machinery and materials of production 
are reasonably priced. Competent salesmen will be glad 
to assist buyers at the plant, 5801 Dickens Avenue, 


Chicago, III. 


REFRIGERATION SERVICE DEPARTMENT 


The Trustee, under order of the Court, has set up a 
Refrigeration Service Department, to maintain service and 
to sell service parts. This will maintain the name and 
prestige of “Majestic” and be an asset of major importance 
to anyone buying the “good will” of the company. 


SERVICE PARTS FOR RADIOS 


There is on hand a considerable quantity of service parts 
for radios which are staple merchandise 
and are being sold to the users of 
millions of Majestic radios now in 
service. 


SEND FOR THIS CATALOG 


Lists all of the assets. Free to prospective 
buyers. Mail request to Frank M. McKey, 
Trustee in Bankruptcy, Grigsby-Grunow 
Co., Ine., 5801 Dickens Ave., Chicago, Ill. 
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NON-STOP 
CIRCULATION 


You Can = 


Profit WARM AIR 
from this Patented Feature 


© A unit heater is many times more efficient than direct 

radiation simply because its fans in operation circulate 

the heat produced. But when the ordinary unit heater 

has brought the room tesoerature up to the desired 
point, the thermostat stops rhe fans. 

Cold air 


@ When the fans stop, stratification starts. 
drops to the floor. Warm air rises to the ceiling. Fuel 
is wasted — plenty of it — an expensive method! 


@ But in factory heating THERE IS a better way to regulate 
temperatures! It is Clarage Syncrotherm Control—not 
only better, but far cheaper. 

e bed ee —— the fans operate ALL THE 

E during working hours. You get a CONTINU- 
GUS, NONSTOP wreulatton of woe air 


® To maintain desired eee, instead of stopping 
and starting the fans, we regulate the amount of air 
passing through and around i heating coil. The ad- 
vantages — economies of Syncrotherm Control are 
amazi it's offered on Clarage Unit Heaters 


AT NO E BRA COST. @ Clarage Units are 


built in practical sizes 
for every industrial 
need: Coil removable 
and all parts accessi- 
ble as shown. Write 
for Bulletin 103. 
CLARAGE FAN 
COMPANY, Kala- 


mazoo, Michigan. 










































UNITHERM 


UNIT HEATERS 











“" INTOLERABLE 


Situation! 


@ Few executives realize that stub-pencil records 
are behind many of the facts on which they 
base important decisions. 


We refer specifically, to basic weight-records. 
These records are the foundation of every cost- 
control system where the weight of materials in- 
fluences inventory records, quality-control, man- 
ufacturing operations and invoices to customers. 
Human errors are a notorious menace to all 
Accounting Accuracy. They are even more dan- 
gerous in the original recording of the basic 
facts, from which accounting figures are derived. 
That is the Birthplace of Losses! 

A Permanent Solution—The Toledo Print- 
weigh forever eliminates errors in weight- 
recording. It certifies the accuracy of your weight- 
records by delivering a legible machine-printed 
record of each load placed on the scale. It 
prints on tickets, forms, or strip-tapes. It delivers 
from one to four records at a time, with equal 
speed and accuracy. 

A Practical Suggestion—We urge that you 
investigate Printweigh’s many profit-protecting 
features. Write for a copy of “Progress in Indus- 
trial Weighing’—a condensed fact-summary of 
printed weight-recording. 

Better still, see “On Guard’”—a 20-minute 
Toledovision talking picture, which presents Print- 
weigh quickly, concisely, authoritatively. Simply 
instruct your telephone operator, “Phone the 
nearest Toledo Scale Company office to send 
over On Guard.” A Toledovision operator will 
handle all details. The presentation will be made 
at your convenience, in your own office. No 
obligation, of course. 

Eliminate this Birthplace of Losses, forever. Get 
these new facts on the printed weight-records 
furnished by the Toledo Printweigh. 


TOLEDO SCALE COMPANY 


TOLEDO+ OHIO 
NO SPRINGS « HONEST WEIGHT 


181 SALES AND SERVICE OFFICES THROUGHOUT U. S. AND CANADA 














By 


1. It is true that billions are being spent by 
the Government in order that people may 
not die of cold and hunger. 


2. But these billions, divided among the 
families in need, average for each family 
only about $24 a month. 


3. And 70% of the free hospital services in 
the United States for the needy sick are 
provided by voluntarily supported hospi- 
tals. The sick among the unemployed 
number 48% more than among the 
employed. 


4. Likewise public health nurses, also sup- 
ported by your voluntary gifts, report that 
66% of all their visits in 1933 were in 
homes unable to pay for the service 
rendered. 


5. 30% more children have had to be re- 
moved from their own homes and cared 
for by voluntarily supported children’s 
agencies. 


rE 


10. 





NEWTON D. BAKER, CHAIRMAN 
NATIONAL CITIZENS COMMITTEE 





Two-thirds of all the arrests for crime 
involve persons between the ages of 15 
and 24 years. Millions of boys and girls 
living under conditions destructive to 
character need the character-building 
services of your recreation agencies. 


A man may die of despair, as well as of 
hunger, for suicides, numbering 15,368 
in 1928, grew to 20,927 in 1932. This 
shows that more and more people are 
ceasing to value the only kind of life 
they are able to attain. 


. America cannot be rebuilt by relief 


measures alone. 


Your local community chest needs your 
support during this year of rebuilding 
human hope and morale. It supports 
hospitals, clinics, child-care organiza- 
tions, character-building agencies and 
many other social services. 


When you give in your city, you 
strengthen the forces of civilization in 
the neighborhood in which you live. 


1934 MOBILIZATION FOR HUMAN NEEDS 
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STRAIGHT FACTS FOR 
STRAIGHT THINKING 
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Equipment—Material—Supplies 


SERVICE SECTION 


For Plant—Mill—Factery 











KIRKLAND 
BuLLs-i-uNIT 


Single Hole Mounting 
For all pilot light purposes and for 
special annuneiator construction. 
Also special signal lamps, resistors, ete. 
Write now for new bulletin No. 9134 


MFGD. BY H.R. KIRKLAND CO. 
75 West St., New York 











“If I had only 
known about this 
product before —” 


You may save yourself 
needless regret — and 
MONEY — by check- 
ing this page regularly 


every issue. 


Had you noted that, in 
preceding issues, this 
page featured adver- 
tisements of 


Welders 
Heaters 
Ladder Shoes 
Tachometers 
Electric Heat 
Silent Gears 
Package Edges 
Non-Slipping 
compound 
Belt Fasteners 





To be informed—and re- 
minded—of these further 
aids to efficient and econom- 
ical plant operations we sug- 
gest that you check this sec- 
tion regularly. 


For information write 
Departmental Advertising Staff 


FACTORY MANAGEMENT 
and MAINTENANCE 


330 West 42d St., New York City 





PULMOSAN SAFETY EQUIPMENT CORP 
176 Johnson Si ft oo Y 





ed 
SpeedWay Oilers automatically maintain proper oil 















Run a 
30-Day 
TEST 
before 
you buy |z=a 














level on motors—end 75% of motor troubles, save 
oil. stop oil dripping, cut oiling time to a frac- 
tion. Thermal Oilers for shafting and 

bearings. Centrifugal Oilers for loose pulleys. 
Sent on 30-day approval. 


Circular SpeedWay Mfg. Co. 
FREE 1832 So. 52nd S8t., Cicero, Ill. 


















for Repairing 
or Resurfacing 
Industrial Floors 


The Asphalt Products Co., Inc. 
Syracuse, N. Y. 





SPECIFY 
SYNTHANE 


SILENT GEAR 
MATERIAL 


{Laminated Bakelite) 


SYNTHANE 


ne 5 
CORPORATION ~ OAKS*> PENNA 


Offices in Principal Cities 


















For Leather, Rubber and Fabric Belts 


$ TEELGRI 
Flexible Belt Lacing 


0% Break to size, clamp on 

with hammer. Compresses 
ONger ends, prevents fraying. 
adds to life of belt. 
Standard for conveyor 
belts and power drives in 
leading plants. 


Write for Circular 
Armstrong-Bray & Co. 


313 N. Sheldon 8t. 
CHICAGO, U.S.A. 








ELECTRIC VALVES 
for 
AUTOMATIC 
CONTROL 


Write for complete data on 
ELECTRICALLY OPERATED 
VALVES for automatic con- 
trol of air, water, gas, oil, 
ammonia, etc. 

May be operated by thermo- 
stat, time switch, float switch, 
etc. Available for A.C. or 
D.C. operation from ordinary 
lighting circuit. 


ELECTRIC VALVE 
MFG. CO., Inc. 
66 Murray St., New York, N.Y. 














Do You Use Your 
Own Product? 


If so, how many plants represented 
by the other 23,000 readers of 
Factory Management and Mainte- 
nance could use it too (and would 
BUY it) if your advertisement ap- 
peared here? 















“ 


Find what you are looking for? 
If this or other advertising in 
this issue does not supply the 
information wanted of products 
or services, write 


we 
“U 


FACTORY MANAGEMENT 
and MAINTENANCE 


330 W. 42d St., New York, N. Y. 


a 
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SEARCHLIGHT SECTION 


EMPLOYMENT : BUSINESS : OPPORTUNITIES : eauipment—usep or RESALE 

















UNDISPLAYED—RATE PER WORD: INFORMATION: DISPLAYED—RATE PER INCH: 
P Wi t-time salaried 
an a — a te min- Box Numbers in care of our New York, c Seer e renee errerrs: a 
‘mum $2.00 an insertion, payable in advance. Chicago or San Francisco offices count 2 to 3 inmches............. 7.80 an inch 
(See ¥ on Box Numbers) 10 words additional in undisplayed ads. 4 to 7 inches............. 7.60 an 
Additional Rates upon request. 


Pusnone Vacknt, and all other classifica- Discount of 10% if full payment is made 
tions, 15 cents a word, minimum $3.00 in advance for four consecutive inser- An advertising inch is mecoures vertically 
an insertion. tions of undisplayed ads (not including on one column, 3 column nches 
Proposals, 40 cents a line an insertion. proposals). to a page. Ore. &M. 


Copy for new advertisements accepted until the 20th for issue out 1st of following month. 




















reg daw 








EMPLOYMENT SERVICE 





























GREGORY M. G 
& 

SALARIED POSITIONS, $2,500 to $25,000. HI-GRADE- otors nerator S 
oo: gn Bp peg — REBUILT 
o years’ reco standing and reputation 
earries on preliminary negotiations for positions e Tr ansformers 
of the caliber indicated, through a procedure MOTORS | 
individualized to each client’s Bone eg require- GENERATORS 
ments. Several weeks are required to negotiate TRANSFORMERS Control 
and each individual must finance the moderate METERS, FANS 
cost of his own campaign. Retaining fee pro- We PUMPS, ETC. 
tected by a refund provision as stipulated in - & 
our agreement. Identity is covered and, if em- Sell é % . 
ployed, present position protected. If you have e Always Dependable For Every Application 
actually earned over $2, - send only name @ Bay == Reencaiienl an 
and address for details. . oe me Inc., 276 Rent e 
Delward Bldg., Buffalo, N. Y. (F. M. M.) @ Be € 

© Repair Money-Back Guarantee ELECTRIC GENERATOR & 

Exchange cf 
POSITIONS WANTED 5a MOTOR COMPANY 

@ All Makes GREGORY ELEC. CO. Cheviinnd: OOhs 
ELECTRICAL maintenance man or power plant ome im 1602 Se. Linssin St. Ghlsage : : 
‘i ag me . —_ —_— ——— er vr 
ere and abroad. ow employed. . ; 
Factory Management and Maintenance, 330 Complete Power Plant For Sale 
West 42d St., New York City. Steel building, 2—1250 hp. Nordberg Diesel 

Bese iy ‘inl Wetlnenoue fee 
ga pn ana ge Soya , Lous ements Set. 25 Steel 7 Towers, me % a pre Py Fa d_Generators, oy .C. oat 26. .C. oe te "4 
years of experience in e manufacture o Fairbanks-Morse ese enerator Sets, plex Prices. 

pressed and | deep drawn metal stampings of pumps, 100 hp. G.E. vert. slp. ring motor, ete. All Guaranteed. Write for Stock List wand 
varied lines from non-ferrous alloys; steel; an Thousands of items in stock. Write for list. 
stainless steels. Familiar tooling-up; develop- cuunane ELECTRIC COMPANY Vv. M. NUSSBAUM & CO. 
ment new lines of work; modern production 1326 W. Cermak Road, Chicago FORT WAYNE, IND. 





methods; cost analysis and reduction. Now 
employed factory manager. PW-238, Factory 
Management & Maintenance, 330 West 42d 
Street, New York City. 














WANTED POSITION by maintenance engineer 

years’ rae Best of references 
available at once. W-242, Factory Manage- 
ment & Fin 330 West 42d Street, 
New York City. 


WANTED 














MECHANICAL engineer, experienced all phases 
works and office engineering in lime, calcium 
earbide, oxygen and acetylene industries, desires 
permanent position with responsibility. PW-239. 
actory Management and Maintenance, 330 








BUYER OF SURPLUS AND 
SALVAGE STOCKS 











ee ee en eee Metals, Chemicals, Raw Materials, Fabrics 
Mannfactured ppreduets; Entire Plants, in- 

INDUSTRIAL ENGINEER—=30, capable execu- THE VAST RESOURCES : eludin Tools Equipment. 
tive, 8 years practical experience in engineer- ° LIQUIDATOR. I FOR BANKS, ivers, 

ing, planning, factory operation and industrial OF ENGLANDS SECOND Creditors’ Committees, Estates. 

management. Desire position with growing HENRY K. FORT 

concern. PW-241, Factory Management & . ° 

Maintenance, 520 North Michigan Ave., Chi- CITY AT INDUSTRY § 2227 N. American Street, Philadelphia 

eago 











e—loOmman=—— 





WANTED 
Birmingham, England’s Second City, is be sy 9? 
the world’s most comprehensive manu- E ARCHLIC tH’ I ‘ 
ANYTHING within reason that is wanted in the facturing centre and the obvious loca- 
industry served by Factory Management and tion for any industry related to its 1,200 
Maintenance can be quickly located through — mgs Pee 2 uneaual- 
bringing it to the attention of thousands of men NE yg es i caaties as bak oe dew Is 
a interest is assured because this is the sale, and recently 500,000 square feet 
usiness paper they read. have been built to Ss, 
uirements for renta rmin am is 4 | 
a bony nedern city, planned for industry, Opportunity Adver tising 





throbbing with energy ; a virile, Prosperous 


community whose motto is ‘* worrane. ‘Sd 
UNUSUAI MEN Address inquiries to the CITY O 
—to help you get what you want. 


As subscribers to our Advisory Service we —to help you sell what you no 
have a number of men of thoroughly sound longer need. 
















character and excellent ability who have 
produced unusual results for employers. Information Bureau, The Council House, 
Ages 27 to 45. Compensation desired $1,800 BIRMINGHAM 1, ENGLAND. Take Advantage Of It 
to $25,000 plus opportunity for advance- or The Travel and Industrial Development Association of 
ment. Inquiries from high grade employ- Great Britam and Ireland 1. Pall meg “yr seeing a 
ers are solicited. Complete information British Empire 8 Avenue des F ery Business Want 
without obligation. Building, Champs ne 
—" Sisasee 
enter, ‘ " ‘ 
WILLIAM L. FLETCHER New York. Paris. “Think SEARCHLIGHT First” 
Personnel Managers and Counselors 
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8 Newbury Street, Boston, Massachusetts 
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We Rewind, 





STATION M 








A Complete Stock. 


3—500 KVA Westinghouse Trans- $875 00 
EACH 


ALL TRANSFOR. 
Write for Catalog No. 129-D 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 





Prompt Shipment. 


formers, 60 cycle, 2400-106 volts. 


and Redesign all Makes and Sizes. 
S GUARANTEED FOR ONE YEAR 


CINCINNATI, OHIO 





ENGINE GENER. 
1-400 kva., Cr. Wh 
240 v., 3 ph., 60 cy.’ 
120 r.p.m, to Hamil 
ton Corliss Engine. 
MOTOR GENER. 
1-750 kw. G. E. MPC., 
v., D.C. Gener 
to 1160 hp. G. E., 
ATI, synch. — 
2200-3-60-900 r.p.m 
CENTRIF. PUMPS 
1-14,000 G.P.M., 
Head dir. conn., Bg 
4 Al —-. WOOF. 


1-14 od CEM. P. M., pA 
hp., Al. Ch. Sim 
Above are a few of our stock items. 

144 W. 18th St., 
BELYEA CO., INC. ii YE oe 
REBUILT GUABANTEED 


bapponr 
a8 come 


Lg 
Be 





600 
675 
400 
300 
260 
200 
200 
200 
150 
150 
100 
75 


OR ZOOZOP 








Rebuilt & Guaranteed 
Equipment 
A.C. MOTORS 


1000 hp., G. E., Slip Ring, any voltage, 
400 r.p.m., 3 "ph., 60 cy 
800 hp., Westinghouse ayn. 4150 v., 180 


ae 6 
600 hp., G ‘Slip Bing, 4150 v., 3 ph., 
60 cy., 730" rp 


Smaller sizes on niall 
2—200 kw. Ames Uniflow Sets. 


Motor Generator Sets 
Turbines & Engine Sets 


‘ormers 
D.C. Motors & Generators 


J. L. HEMPHILL & CO., INC. 
803 ‘Williams St., North Bergen, N. J. 


SLIP-RING MOTORS—3 Ph., 60 Cy. 





Hp. Volts Make 8 
700 2300 G.E. 
2 )—-220 G.E. 600 
150 2200-440-220 G.E. 514 
150 220-440-550 G.E. 600 
150 2200—220-440 G.E, 720 
100 220-440 G.E. 600 
100 2200-550 Westghse. 900 
100 550 G.E. 720 
100 440-220 G.E. 720 
100 550 G.E. 900 
75 440-220 G.E. 900 
75 220-440 G.E. 720 
DIRECT CURRENT MOTORS 
Hp Volts Speed Make CT 
200 230 800 G.E. R 
125 230 8 G.E. RC 
100 230 1150 G.E. LC 
100 230 = Westghse SK 
80 230 G.E. RC 
75 230 $50 G.E. RC 
DIRECT CURRENT GENERATORS 
Kw. Volt ~¥ Make Type 
225 250 0 G.E. MPC 
100 250 725 Westghse. SK 
75 250 750 G.E. RC 
50 125 725 G.E. DLC 
35 250 850 G.E. RC 


MOTOR ee SETS — 
1—200-kw., 25C-v. p.m. Reliance con. to 
El, Mach. 5400 /4150-¥. "50 Le , we. : a 
1—150-kw., 250/125-v., 1200 r type 

MPC con. to ATI, 230 hp. 530) 44050., ¥50 cy., 
syn, mo 
1—85-kw., 1é-v 1200-r.p.m., ine By SK, con- 
nected to 440-220-V 60-cy., 8. C. motor. 
1—50-kw. OBO-V. 1200-r.p.m., G.E., RC con. to 
KT, "8 hp. 230/440-v. motor. 

A.C. GENERATORS 
1—250-kva., 60C-r.p.m.; 240-480-V., G.E. 
1—225-kva., 600-r.p.m., 2300-480-240-V., G.E. 
1—225-kva., 900-r.p.m., 480-240-V., G.E. 
1—112}-kva., 1200-r.p. m., 2300-240-480-V., G.E. 
1—112}-kva., 900-r.p.m., 240-480-V., G.E 
1—50-kva., 1200-r.p.m., "23 2 = 
1—37}-kva., 1200-r.p.m., 480-240-V., G.E. 


STEPHEN HALL & CO., INC. 
693 Adams St., Hoboken, N. J. 

















TRANSFORMERS 







Factory tested and sold under 


Large stock of reconditioned transform- 
ers in all standard voltage ratings. 








THE MOTOR REPAIR & MFG. 
1545 Hamilton Ave. 


co. 
CLEVELAND, OHIO 








ROTARY CONVERTER 


eens 100 kw., 250 v. D.C., 400 amp. 
D.C., 60 cy. 1200 r.p.m. with Field 
Bheostat, » Oscillating and speed limit device, 
starting switch and two Westghse, Type SKR, 
50 kva. Transformers, 2300/2185/2070 v. to 
189/55 v., 60 cy. Can be Scott-Connected. 


A. C. MOTOR SERVICE CO., INC. 
271 New York Avenue, Jersey City, N. J. 








ALLIS-CHALMERS GENERATOR 
500 KVA., 2300 v., 3 ph., 60 cy., 120 r.p.m., 75% 
overload, dir. con. to cross compound Allis- Chalmers 
engine 16x32x42, 120 r.p.m. compound side of 
engine 32x42 with belted exciter, complete with 
Barometric Condenser, piping, fittings, and valves; 
unit now in operation, subject any inspection. Will 
demonstrate. Will sell at a BARGAIN. Dealers in 
complete power plant Equipment. All types and sizes. 

N-GALAMBA Sp nag Pte og 
Phone Victor9243 64 No. 2ndSt. 


, Kansas City, Kan. 
AOneeeeenscuanguaunanauaganguanancenesseangaggns 














Costs 





Auditing 


INDUSTRIAL CONSULTANTS 


Management 
Accounting 


Inspections 
Motion Studies 
Expert Advice on All Industrial Problems 

















THE EMERSON ENGINEERS 
30 Rockefeller Plaza New York 


INDUSTRIAL AND MANAGEMENT 
ENGINEERS 


(Since 1899) 








P. E. HARRISON & CO. 


Consultants 


Research and Development 
DOVER, N. H. 








METHODS ENGINEERING 
COUNCIL, Inc. 


INSTRUOTION CONSULTATION 
TRAINING INSTALLATIONS 


Wood and Franklin Streets, Station 21 
Pittsburgh, Pa. 





MOFION AND TIME STUDY INDUSTRIAL MANAGEMENT 








Booklet desoribing training courses sent upon request. 


The Trend Toward 
Economy— 


The service of the consulting 
engineer is a real economy. 
With his knowledge of or- 
ganization and _ production 
problems and his wide and 
varied experience, he can 
usually reveal the points of 
waste and inefficiency that 
are costing you money and 
suggest inexpensive means 
for their elimination. 


ALLAN H. MOGENSEN 


Industrial Consultant 


330 W. 42nd Street 
NEW YORK CITY 








SCOVELL, WELLINGTON 
AND COMPANY 
ACCOUNTANTS AND AUDITORS 
MANAGEMENT ENGINEERS 


10 East 40th Street, New York City 
Offices in Principal Cities 














THEODORE P. STEINMETZ 


Industrial Engineer 


MANAGEMENT—REORGANIZATION 
ENGINEERING REPORTS 
FINANCE—MARKET STUDIES 


50 East 42nd St., New York, N. Y. 
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IT’S LEAKPROOF! 





Here’s a heating element that you 
can forget as far as leaks are con- 
cerned. It’s absolutely leakproof. 
Note how the tube of each section 
of extended surface is connected 
to the header. Each joint is made 
permanently tight by a special 
method developed by Sturtevant. 


GUARANTEED FOR 
200 LBS. PRESSURE 


Heating elements guaranteed for 


all steam pressures up to 200 Ibs. 


per sq. in. are standard equipment 
in Speed Heaters. 











Sturtevant 


\ SPEED HEATER, 











TIME-SAVING INSTALLATION 
You can connect up to either side 
of a Speed Heater. No need to 
bring supply line around the heater. 
Saves time, labor, pipe. 


WE SUPPLY THE HANGERS 
And save you time and expense. 


A206 y.S.PaT. OFF. 






They’re handy hangers of malleable 
iron all ready to be formed in your 
vise to fit installation conditions. 


MULTI-SPEED MOTORS 

A big advantage. Provide up to 5 
speeds, depending on character- 
istics. High speed for extra-fast 
heating. Lower speeds are used for 
set normal temperatures. 


QUICK SHIPMENT 

Most popular voltages stocked in 
many locations. Other standard 
voltages stocked at Hyde Park. 


SEND FOR COMPLETE DATA 


STURTEVANT sepia i eae dg cee a ag ik cig ees sik sais ii sha 
REXVANE HEATER B. F. Srurtevanr Company, Hype Parx, Boston, Mass. 
For floor, wall or ceil- () Send me Sturtevant Speed Heater Catalog No. 396. 


ing installation. Built ° 
gO wankers of () Have your nearby representative call. 

















types and sizes, rang- 
ing from 100,000 to Name..___....----- anna nnnnnnnneen aren anna mene nnennnnnan nena 
1,000,000 B.T.U. Pn Teg ASE a reltee ante Oy Cele tea I. WE 
Fn RAINE A Re CGR TS eR Oe BAEt ISR RC Ole Pan ie ape EE IL Por ao a SEEN cL LS ee 








STURTEVANT SPEED HEATERS ARE DISTRIBUTED BY CRANE CO. 
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Solenoid-operated valve for pressures up to 250 lb. and 
temperatures to 700 deg. F. 


Right: The new, small, solenoid valve for pressures up 
to 150 1b., using only 7% watts at 110 volts, 60 cycles. 





Control of Fluids 
at your fingertips 





Thrustor valve for heavy duties. The 

smooth action of the Thrustor is a foe 

to water hammer; there are few wear- 
ing parts. 









with G-E 
Electrically 
Operated Valves 


G-E electrically operated valve will 

give you central, push-button control of 
the fluids used in your factory processes, 
thereby saving workmen’s time for other 
duties. Or, by the use of one of the many 
G-E valve accessories such as float switches, 
time switches, limit switches, or thermo- 
stats, you can even make the process control 
itself. 


General Electric has the right valve for your 
application, actuated either by the G-E 
Thrustor or by a dependable solenoid. 
These are available for a wide range of 
temperatures, pressures, pipe sizes, or fluids. 
The G-E nameplate on electrically operated 
valves assures you of reliability, conven- 
ience, and low maintenance. 


G-E electrically operated valves are avail- 
able for all standard voltages and frequen- 
cies. Ask our nearest sales office for further 
information — or write to General Electric, 
Dept.6D :201,Schenectady, N. Y. 


080-24 


GENERAL @ ELECTRIC 
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QUARE Fy ci 
DUSTRIAL CONTROL 
WAUKEE , WISCON 











oe 
Peat ee Cert re wo we ee 
one ~ « ry 


a 








To speed production— | 
SQUARE D AUTOMATIC CONTROL | 


128 alternating current motors of an automobile engine block 
production line are automatically STARTED, STOPPED, SLOWED, 
SPEEDED and REVERSED by one 200 ft. SQUARE D Con- 
troller panel. Three sections of this panel are shown above. 














These motors, ranging from ‘4 to 30 horsepower, drive the machine tools 
and conveyors. All operations are fully automatic and electrically controlled. 

During a period when earnings are dependent on new economies, every 
industrial engineer will be interested in new methods of production— new 
labor saving machinery — new electric drives and automatic motor control. 


















Square D engineers are glad to cooperate with you or with the machinery 
manufacturer for the safe and efficient control of motor driven machines. 
Specify Square D controi for your new machinery. The manufacturer will 
gladly supply it. 


* SQUARE [] COMPANY 


QUARE TF) COMPANY 


PUSTRIAL CONTROLLER DIVISION 
WAUKEE , WISCONSIN, U.S.A 















CALL INA 


SQUARE D ; 5 
MAN DETROIT yoepMILWAUKEE 
MICHIGAN ~IiSCONSIN 


SQUARE DO COMPANY, INC., LOS ANGELES, CALIFORNIA 
SQUARE D COMPANY CANADA LTD. TORONTO. ONTARIO 









only L7@ 4560 


FEVERYWOMARS HANDBAG. IN 1034 





[COSTLY WATCHES of richly 
chased gold and cut crystal 
may have pleased the fancy of royalty 
a few centuries ago, but they would 
not meet the exacting requirements 
of this more practical day and age. 
Today, watch movements like that on 
the right, are made for the millions 
with far greater accuracy, and then 
are mounted in durable, wear resist- 
ing cases of lustrous black Bakelite 
Molded. 

What is true of watches is also true 
of numberless other products. Designs 
and materials that were satisfactory 





BAKELITE CORPORATION, 247 Park Avenue, New York, N.Y 
BAKELITE CORPORATION OF CANADA, LIMITED, 


BAK. 


The registered trade marks shown above distinguish moteriols 
monutactured by Bokelite Corporation Under the capital “B” 1s the 


THE MATEREFAE OF A FTHOUSAN WD USE S|! 


even a very few years ago are obso- 
lete today. Redesign for greater utility 
and finer appearance has become es- 
sential in maintaining sales volume. 
This redesign movement has spread to 
all classes of products—from watches 
to washing machines; from ranges to 
railway cars; from saucepans to steam- 
ships. In all of this program of mod- 
ernizing, new materials are being 
used, and this usually includes one or 
another of the many Bakelite Mate- 
rials which are awailable. 


When undertaking any problem of 


old product modernization or the de- 








velopment of new products, we invite 
you to consider the advantages and 
economies of Bakelite Materials — 
Molded, Laminated, and Varnish— 
and will gladly cooperate with you 
in adapting them to your needs. We 
believe you would be interested in 
booklets 16M, ‘Bakelite Molded” and 
16L, “Bakelite Laminated.” Copies 
sent upon receipt of your request. 


wz. 
Let 





Illustration shows 16th Century French Watch, of 
gold and rock crystal, by Bernard Nicolas; and 
Westclox Handbag Watch, weth Bakelite Molded case, 
designed by De Vaulchier ¢> Blow, Inc., New York 
(Formerly Industrial Design, Inc.) 


43 East Ohio Street, Chicago, Ill. 
163 Dufferin Street, Toronto, Ontario, Canada 


LITE 


numerical sign for infinity, or unlimited quantity 11 symbolizes the infinite 
number of present ond future uses of Bakelite Corporation's products 
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